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[it ^ji 1 1 

PDGF-A^IESlifcttPDGF-A*^ f -1 v - t PDGFR a ^ <^*S^^ ISt * ISt # t? . Hi 
$ 60 ±i M * «J -t 3 ^ & o 
[If 2 ] 

llgft 1 , PDGF-A** 5^ -f *fcHPDGFRa lc S^tS^^ttlfif*^ - K ~t 3 v 
[ft^Jl 3 ] 

I^^v5ttMaS**5r^'ftPDGFRa T*£>3 . If 2 tde«<7>^^. 
[If ^Jl 4 ] 

v + 7x#IRNA^ >f ;u 7. ^ 57 _ ^-h > r-f^-f 7, ?-T£>£. If jRjI 2 lcie«£ 
[If Jf<Jl 5 ] 

Ilgi? 1 , PDGF-Am^^ ^ > * -h > 7.RNA. siRNA. *> -5 iMi M T > ^ -b > * RN A £ fz 
ttsiRNA^n- Ht« ~* 7 57 -^dt^tcS^- t5l§-?*4 . If^Jl 1 ClBfS^^^. 
[If ^JI 6 ] 

IM^ffi!¥±.^0M. WlfflM. J: VJ»ffifc^£*g* «fc ») SiR3*i5. If 1 lc 

IQ i£ <7) ^ v£ . 



[mm%] mmm 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

^Hikwm±m\z x zMmmm^i&T^^-tSr < <r>mm%$k\z <* . im^^ic anus 

3lf4t*Sfct5Ci:^§tlTV^ (Folkman J.. N Engl J Med 1971;2 8 5:1 1 8 2 - 1 1 8 6; 
Holmgren L. et al.. Nat Med. 19 9 5;1:149-153; Hlatky L et al., J Natl Cancer Ins 
t. 2 0 0 2 ; 9 4 : 8 8 3 - 8 9 3 ) o JEL W 1*1 l£ if M H (VEGF) ttHi3&<?> JfllWff^^li ^ * -5 > t» -f x 
-7— T#>*K of tS1t<7)^5^ft'tt^:# fms-l ike^ n x > * — -tf-l (FLT-l) 

jgfj^mic «fc 5 VEGF^tt^SSli. Itt-li<7>tt IK (Goldman CK et al., Proc Na 

tl Acad Sci USA. 19 8 8:95:8/95-8800; Kuo CJ et al., Proc Natl Acad Sci USA. 2001; 
9 8:4 6 0 5 - 4 6 1 0 ) „ Zil^^mfLlt. VEGFtC ffljg-t Z ; y 7+ ^ € g fc* Hi <?> JfiL W *f £ £ ft 
tillKtt^lt^ L*>L*jb*«b, C tl^> i: tiSU^W^Tti. FLT-l <7)^(1«^J 

If ^£:£-M^<7>VEGF^mu -*'HC^Jglc#cfpLTv*.5 d i: **^^^tlTfc *) (Ta 
kayama K et al., Cancer Res. 2 0 0 0:6 0:2 1 6 9 - 2 1 7 7 ). tfL VEGF \Z «k £ >6 -If CT < m h 

ntz%jCO\z tz%> z t fez* f£ o TE $EBlc fFffli" £ 4/l (It « ^ <^ HI f£ tc t o T . § 

^^■=f-m^^. H o it ft c i: ii) s '£>f T* -5 o 

fF^Ciilt 1 ] Folkman J., N Engl J Med 19 71;2 8 5:1 1 8 2 - 1 1 8 6 

[#4f ffJtffi 2 ] Holmgren L. et al.. Nat Med. 1995: 1 : 149 — 153 

[#4#5^>CiS£3] Hlatky L et al., J Natl Cancer Inst. 2 0 0 2:9 4:8 8 3 -8 93 

[#4#ff>CiS£4] Goldman CK et al., Proc Natl Acad Sci USA. 1 9 8 8:9 5:8 7 9 5 - 8 8 0 0 

[#*#ff>CS£ 5 ] Kuo CJ et al., Proc Natl Acad Sci USA. 2 0 0 1:9 8:4 6 0 5 - 4 6 1 0 

[#4f ffJtfflt 6 ] Takayama K et al., Cancer Res. 2 0 0 0:6 0:2 1 6 9 - 2 1 7 7 

[ f& m <t> m ^ ] 

[ 0 0 0 3 ] 

[us s tzfo^^m 

[ 0 0 0 4 ] 

ftffi^fimic J: 0 H!fE2 tif-ff fc*ftgEJUlftjaiT?*>5 ^ >w >f >• > (RAPA) ttl/LJflLWfT 
^ftffl^tto Tfe 9 . mm^mm 2 H § Z t frijk £ iiT (Gub a M et al.. Nat Med. 

2002:8:i28-135)o »3g^te&tf>&%<?>ft&jmflfJv&*f l±x IS^MfeiVB^'U? 

RAPA<7)f$ffltt. JB14Jli*&<7>IE£tf>*»£*i$^£ i± i: <b tlT § fc. 
ig«»I)ia<^T'- 9 , RAPA<?>4/LJflLWff^^I^ii. Ht^i^'bcoVEGF^3i.<^M / >^^ J f "t £ 
C t)6^t$tlTU-5^\ > tr # IC 4? it £ IE fit & itm f&fll i± ^ BH T' *> £ . 
[ 0 0 0 5 ] 

3 tl t it 8U ic . *^BH*^ liltffi. *ffiJgJSjfiL^Y&«^fc»<^Jj6«l#«IJiai#JitH^-2 ( 
FGF-2) *fflv^fcv&«©jfiiW*f^lc4jv^Tx (endothelial cell: EC) T* ti < 

W^^SHlia (mesenchymal cell) lc fctt § JfiLWSf ±\z mH-~f Z> # ^ 7° ^ K co?£Mfr'&M 
<7>&W]-&mrz't Z t L T (Masaki I et al., Circ Res. 2 0 0 2:9 0:9 6 6 - 9 7 3: 0 

nimaru M et al., Circ Res. 2002:91:723-730). F G F - 2 ii . jflL W&<?> ffl & *H AS (MCs: 
IHl^fffllia (pericyte). JflL W ¥ vf ®J Iffl HQ . =k V^ffi|*ft*t #0113 (adventitial libroblas 
ts)*#t?) tcfclt-SVEGFfe «k ^SO^Iflltfff^HTT^^fflfflflai^MHT/scatterHT (h 
epatocyte growth factor/scatter lactor) (HGF/SF) <r> m pff fi^J f£3l^ $lj "t -5 (Onimaru 
M et al.- Circ Res. 2 0 0 2 1 9 1 : 7 2 3 - 7 3 0 ) . A t&m^ Z t \z , F GF-2 * A L HGF/SF f£3l<7> 



iff P^HM ti-fflft (bi-phasic) T. WKfJ^^ v ~f V - l - ~> 3 > \tmM<7>m&W£>f& 
■&'&&t L^u^^ &m^-r '^^-b-ya > li ft fttt<^JMi*if MHTSS#a 

(platelet-derived growth factor r ecep tor-« ; PDGFR a ) - p 7 0 S6 * + - -tf MS§ \Z «k 9 
*g<fV • *tJ# £ *13 (Onimaru M et al., Circ Res. 2002:91:723-730). 
[ 0 0 0 6 ] 

mm^^±lzit. VEGF/cltTft < ^S±i*<7>FGF-2<^^tt^W o T 5 (Compagni A 
et al., Cancer Res. 2 0 0 0;6 0:7 1 6 3 - 7 1 6 9) k ^JS 3 tl . £tzRh?Mt TOR (target ol rap 
amy c i n) ^ £ {& T 5 -t± -6 3 k £ L p 7 0 S6 K<?> iff S 95 T -5 3 t ^ «b . ^fMfl 

#<bli. RAPAIC J; Z>$kmmW\$k\$. it±ic 3 X h a - ^MClC felt £ PDGFRa -p 7 0 S 6 K 

i> r+^fiSMK^i^LTfc 0 . § ^M^^ti * ftinLWif^ r-^ucii|£W£ 
tiftv* k ^J® L fc. 
[ 0 0 0 7 ] 

HM 7 'J t -y -b -f & (-t t> ft *> v ^ x<?)fgli) ^ffl v^f-^M<7)*p*. 

H^%^>tt. p 7 os6Kffl.wsfU v >f > (rapa) mm&mm-zm & t 1 t . pdgfr«-p 

70S6K*?2&<t> t -i V > ■ >> > 7\z «k 9 jdlW 1*1 ^ It M H ^ (vascular endothelial growth fac 
tor; VEGF) 4? Jc ^JfBffllMMH^ (hepatocyte growth factor; HGF) <^Jf icft fESl^jS 

m-t z> z h-zmn^tz mum 2). tfc. (ffi»^fflv^f-if fffiicfcv^xii. i^tsii 

VEGF<*>2£^**jt}i LTV* 5 oTfcx — ^ L T RAPAtt IM ^ HK (dormancy) $ i± 

. ii$W&i#fc#k:SJg<7>j&]fiL2[fcJISk:*$ufc (HJfefl4). RAPAli. *g«& lc 4? u t tt . {ft 
(hypoxia) \z Wili" S VEGF<?> I&3&IC ft" L Tg'M^^i L $ ftv* C i: ^ <b . 3 
tl^<7)^*aRAPAH > ^/tUc4? v^T . mm^^ij^ t u 7 * O t^^^JfiLW^ (ho s t-v 
asculature) * ^ fft t L T v> S d t fr^m 2 tl . i" ft t> * & Bfl ft . PDGFRa -p7 0S6K&? 

m\t. n^-2^ALrz^mmm^wr^iz^m^mmy -r ^ 9 -x3h^>^^^h-f. mm 

<n\kW%r£.\z*si*f %<7)\kW M<7>mffi t ? 9 — x 3h *) . ^ic^jfiLWi^MS 

T <7)f&3E^f|5iJi] L T 03 c i: ^ L fc. «k 7 tc^cf&BHti. W^^SHJfilc felt * PDGFR 

a -p7os6k>- r-)->i fcmm&it. m&mm<r>&wiz & h-f\z^.mm±^m.m-f^ z t &»t 

[ 0 0 0 8 ] 

PDGFRa <7)^!R/^»fi:9Jli^v>JWmifti&<7>*>-6 t<?>T*> o fc. PDGF-A* t / ^f v- (PDG 
F-AA) liDNA^^^M^ LNIH3T3fflfla<?>itmt^ili--5o L L jx^tlc. ffc<?>«UiaT tt . 
f&<7>&m\z & Vffi&Ztlfz'r'E: 9 *fZJ&-&m.&~tZ> (Siegbahn A et al.. J Clin In 
vest. 1 990 ; 85: 9 1 6 - 9 2 0 ) o PDGFS##<JO ft JfcSHflSk: It ^. ^mtc o v* T It O A, IE |5a sb* 
ftv^fc*. PDGFS§# ^> Hl±x PDGF-AAfc =k VPDGF-BB^ltTft < * *f&</>PDGFT**><5 PD 
GF-CC (Li X et al., Nat Cell Biol. 2 0 0 0:2:3 0 2 - 3 0 9 ) * . > tr #T*]fiLW*f 

(Nicosia RF et al., Am J Pathol. 1 9 9 4:1 4 5:1 0 2 3 - 1 0 2 9: Cao R et al., FASE 
B J. 2 0 0 2 : 1 6 : 1 5 7 5 - 1 5 8 3 ) o 3 tl h <r> Z t It . ftiL^Jfil mW\±<r>mWi ST t PDGFtt?¥ 93 JflLW 
*f^<^5i3g*«^LTv^S Br^tt^^Bj&LTv^*. *%BHtt. i.Mitu^W^ (Onimaru M et 

al., Circ Res. 2 0 0 2:9 1:7 2 3 - 7 3 0 ) fc m *i lc . MC ic 4? It £ VEGF is «k ^HGF/SF * ffl v*fc jflL 
ffff^^ ^ <F> mn\z , PDGFRa ^i'Mf* £ - t ^^(^ "t S . L^Lft*^. C tl 
tb<^ M ^> H tt^TPDGFRa ^S'ttfbL. * tl?tim ft * SHJiai^^* 31 t £ - i" - i: 
gZfzdb. Sh i g%t£.lzis^X'&Mco M H ^ft^T'§ ft*-o fee *%Bfllciri*T. PDCF 
Ra ^> h**T*^ ^icPDGF-A^HtfiJfiLW^^ff^lcm^ftSSiJ^^/c LTuSCH' 
^$tifc. PDGF-A^>^m^/L3tli. ««<^^'l4)gi:mmicrl3iLT4j ») . « m «H A3 ic it 
£PD0F-A<^fE3f^PflSi)-£ 3 ic «k o T. (tt«^i#mii«lj^lc}fl]ftlj $ tlfc (H«E^J5) . 
C<^J;-7lc. PDGF-A<^%il^ffl]fl!iJ. *> £ vMi PDGF-AA i: PDGF R a i: *S£-% ISS i" * 3 fc lc 
J=oT. BtSltiJttS JfiLW^^^^M^^lcflPiiJ L . Ht«^*BRlcii < 3 t 6*T § 5 z 

BH <b ^ k ft o o 

[ 0 0 0 9 ] 



^ZtlZ^^X. *>SVMi. 5J-;g'|4PDGFRa * tz t± P DGF-AJ/l# . * tz It * ft h % * 

SL. Ht $ <^ it M * JflJ . £ <b ic 14 JS ifiuc § . Ilf$£ffiil $ * c i: -5 . c <jo J: 

7 ft yfi It Ht £ JfiL S & lc I 1 -S P D G F R a - p 7 0 S 6 * * - -tf x r t- ^ 3 % W S ft k: Ffl S "t 5 

[0010] 

%ism-*>n xm-zmm-tzn ^mizmm^mn^o 1 ^^rzitm 
m<om.&£ifri±frib%zmnit. ^tL^com^m\zmm<7>^M\zuizMm^tix^^. -t 

ft t> *> * % bh it . 

( 1 ) PDGF-A^IESLiSfcttPDGF-A*^ 5M v- i: PDGFRa h<7)iS^^ISt^Igt#tf 

( 2 ) mxmt)*. PDGF-A** 5M v- 14 PDGFRa tc * fi Wfc =i - K ~t 

£ v 4 t- ^MRNA^ 4 ^ ? ? -^MlcS^ -*<5 . ( 1 ) lzmWi<^n^. 

( 3 ) M^>5ttMfiH*»Qr^'l4PDGFRa T*£>3 . ( 2 ) izmm^fj^. 
( 4 ) v 4 -4- X M RNA^ 4 ;u x ~s ? ? - jf,*^ > $r 4 *y 4 ji X * 9 - T'i £ * ( 2 ) * 

a ( 3 ) icie*£^?r?£ . 

( 5 ) ilg* 1 , PDGF-Am^^ <7) t > * -b > XRNA. siRNA. J>^u lig7> -b > x R N A 
£ li s iRNA^ 3 - Kt§^? ? - ^mm\z^H--t ^ . ( 1 ) ( 4) <^)v^ 

( 6 ) tti*«if i^iffliiai, ffiWiiajffl. *> * ft zm- & *> mnznz . ( 1 ) 

[fSBfl^flfc-tS tzdb<7>m.g:COKm] 

[0011] 

*f&BH t4. PDGF-A^^m* fcttPDGF-A* t5M^-i:PDGFRa ^S^tSStilg 
^#tf. tt^^Jtm^Jfll^J-t-S^vSlc it*. PDGFRa tt. PDGF-A. -B. -C^<7>PDGF7t 
5 'J - <7) t a * a * t ^ -f v - S§ # *J iNH fla ft * u is > df- + - -if ^ v$ '14 it L S 
#fc «k Vffe<?)TlSE^T^> >^fb^^4|-t -5 (Claesson-Welsh- L. (1994) Prog. Growth 
Factor Res. 5 : 3 7 ) PDGFRa <^^'l4fbtt . p 7 0 S 6 ^ — -fcf ( p 7 0 S 6 K) * A L T HtJS lc felt 
* JjlWfr4£^i^ap-t * o p 7 0 S 6 ^ — -fcf limRNA<7> ic i^^lii^ ac * ?-^f?J. 0 
. PI— kinase — rel ated kinase (PIK-RK) 7 T 5 M - MfiH^O 1 oT**> SmTORlc J: * ©JP^: 
f (tTi^o ^i^Bflic fcv^T . W*lfeiNHJia^>PDGFRa >• ^+ ^ fejU&B&li . IRil^lcJc* 
jgjfiLtcfctt^jflLWS^^^ft^-f. ««<^JflLWSf^lc ^*Hft ftSSU^*^ LT^Kt 
**#(jBHLfco ^'btc. Ht^iJflLWff #£lc fcv^TPDGFRa >• fe^^g&li. ^dt^^lcfc 

It 5 lfiLM£^K<7>^3S^ 9 -><7>#ti'l±lC «fc bt*IX'^§ C t**#«B^ Lfc„ ZCD£ 7 

»Cx ^S^i^^jfiiW^lc felt* PDGFRa -p 7 0 S 6 K r 'US 3S K tt . ^li?t -5 

fzdbco^ 9 7. ft^^^ft ft -5 ^ $ tifc. $ •blc^c^BH*^ tt. fit m JfiL Wff^/^lc 
14 . ft lc PFGF-A^^Jf LTte»), PDGF-A* trtv-lcJ;* PDGFRa v£ tt f fc * ffl. S "t % 3 
hlcJ:^. ^SKtiS^ifr^^EStSCfc^TfSZfc^iaiLfc. -tft^*)PD 
GF-A^%31 1 UPDGF-A* t 5M i: PDGFRa tfift^ 3 h lc Jc *) . mMtfn. 

[0012] 

t h PDGF-AjE-rKTfc «fc Wiei^SJiJ 14. Access ion Nos. NM— 0 0 2 6 0 7 (protein IDNP- 
0 0 2 5 9 8 ) (IrZ^JS-^ : lis «fc V2) . NM- 033023 (protein ID NP— 148983) (K^JS^ : 3fc «k V4 
). protein ID AAA 6 0 0 4 5 ^k:^$tl"Cv>* (Bonthron D. T. et al.. Proc Natl. Acad. 
Sci. U.S.A. 8 5:1 4 9 2 - 1 4 9 6 ( 1 9 8 8 ); RorsraanF. et al.. Mo 1 . Cell. Biol. 8:5 7 1 - 5 7 7 
(1988); Betsholtz C. et al.. Nature 320:695-699 (1986); Hoppe J. et al., FEBS Le 
tt. 223:243- 2 4 6 ( 1 9 8 7 ): Takimo to Y. et al., Hiroshima J. Med. Sci. 4 2:4 7 - 5 2 ( 1 9 9 



3): Tong B. D. et al.. Nature 328:619-621 (1987); Collins T. et al.. Nature 328:6 
2 1 - 6 2 4 ( 1 9 8 7 ): Andersson M. et al., J. Biol. Chem. 2 6 7:1 1 2 6 0 - 1 1 2 6 6 ( 1 9 9 2 )). f&<*> 
£.m<7>fnY-hH. m*.\t°7 v h (protein IDS25096, CAA 7 8 4 9 0 ) (Herren-B. et al., Bi 
ochim. Biophys. Acta 1173, 294-302 (1993)). v O x (Accession number NM-008808, 
protein ID NP — 032834, protein ID A 3 7 3 5 9 : Rorsman.F. and B e t s h o I t z , C. , Growth Fac 
tors 6, 3 0 3 - 3 1 3 ( 1 9 9 2 ); Mercola.M. et al., Dev. Biol. 1 3 8, 1 1 4 - 1 2 2 ( 1 9 9 0 )). - n 
V '9 (Accession number BAB62542, protein ID A B 0 3 1 0 2 3 : Horiuchi.H. et al., Gene 2 
7 2, 1 8 1 - 1 9 0 ( 2 0 0 1 )). (protein ID P 3 4 0 0 7 ; Nakahara.K. e al., Biochem. Biop 

hys. Res. Commun. 1 8 4, 8 1 1 - 8 1 8 ( 1 9 9 2 )) % tXftl %tlX & , 
[0013] 

nifLM^PDGF-AiifeTli. U tc <m h fix v> § PDGF-Aia fc=f- tc M L X ti . _blr3^> PDGF-A 
»<5^*>E#l*SlcBLAST*kSi5^lc «k *) mLft-tZ t b*XB 3 (Altschul, S. F. et al., 
1 9 9 0, J. Mol. Biol. 2 1 5: 4 0 3 - 4 1 0 ) . ftSv^tt, Ufti <r> PDGF-A c DNA% * tc Stf t tz ~f 
=> 4 v-^fflv*fcRT-PCR (#UMJ5#M) ici^iSC^T-I^L, * ti PDGF-A cDN 

7° n - -f tc L X X h '9 > >? i > h & ^ tc felt -5 ^ 4 7" '4 7* 4 -tf - x 3 > tc J: O . t 
h. -^^7x. 7 -v h . J; U^cDttLcomgLMynte «k ^AM<7)cDNA^ 4 7*7 '4 -fc '9 - 
r-t 4 C i: tc J: *) #S 3 *t#^T*£>£o ^ 4 7' '4 5M -tf - x a > <^ ^ fl . PDGF-A 
<?> 3 — K ggflj is It ^ 4 7" '4 y 4 X<7>*t^ t5 &&<r> £ % h fc* h ~? o - 

^tllU * *l**ft!l77<7>*»tc ^ 4 7* '4 7^ Xt ^ ij^tHSf § C h IC J: 9 TO S £ - 

§ § . x h '4 > x i > h * ^ 4 -f ') y 4 -e- >• a ><?>^fr a . 01 ti sx ssc (ix 

SSC It 150 mM NaCI, 15 mM sodium c i t r a t e % # t? ) . 7% (W/V) SDS. 1 0 0 M g/m 1 ^14^^ 
«TDNA. 5X ^> ^ >i h m (1 X ^> ^ ^ h Sgifctt 0. 2%# '4 tf-- ^ fc: n '4 K > . 0. 2%4^ 
JfiLVtT ;u "/ 5 y . 4? «k VO. 2%7 -f a - ti *#tf) ^#t?7g^+. 48tX £f£L<ti50°C. 
<fc 9 #F * L < It 5 2*C T? ^ 4 7* r 4 -t? - >• 3 > • % tf v> . * co'& ^ 4 t* '4 ? 4 -If - x a > 
lU CMS, «k 9 *F U L < ti6 0°CX 5 £>lcz<7>£f U L < S6 5tX It*fi L < li6 8°CT2XS 
SC+. itf% L < lilXSSC^. J; 0 ftf * L < HO. 5XSSC^ . «k *) ttf * L < ti 0. 1 X SSC + T* . 
j^M L * ^ 2^F Mi5fe^ -S * ff^T- *> £ . 
[OO 14] 

ii#Ltft^PDGF-A<7)jg*ffi?iJ * fzltT 5 ;^ie^iJti. -^icg^^a^PDGF-A^K^J (Mx.lt 
SJ!lf^: KO fc^v^*^E n >> — *1f-t*Kfl|fc£"A,-?v*.S. * t n ^ - i: li . 70 

% W _h . «FF*L<t±75%Jil±. «):*)*F*L<tt80%^±x Jc *) iff £ L < li 8 5 % W ± . J: 0 
*f U L < ti90%W_L. J: *) ft * L < li9 5%li4_h<7>lB]-'l4^*-t^Br3^ijT-*>So I^iJ<^[b]- 
'I4li. #J^.liBLAST7°n 7 7 A ic i OftStliC ii^Tlli (Altschul, S. F. et al.. I 
990, J. Mol. Biol. 2 1 5 : 4 0 3 - 4 1 0 K M#^lcti. j&a*ffiflj TO -tt * Stt^"t -5 lc li b l a s 
In^oHA, 7; ; g^lr^ij <JO TO — -7*^i- * ic li b l as t x 7" u ^7i,t|i\ #|J x. liNC 
BI (National Center lor Biothchnology Information) <r> BLASTS ^ x. -f — x lc X 
"Low compl exi ty"£ tco v 4 >i 9 -co^^li^T OFFfc L T . ^y^>ihco^^^-9^ 
fflv^Tl+S^tf 7 (Altschul, S.F. et al. ( 1 9 9 3 ) Nature Genet. 3:2 6 6 - 2 7 2: Madden, 
T. L. et al. ( 1 9 9 6 ) Meth. Enzymol. 266: I3l — I4l : Altschul, S.F. et al. ( 1 9 9 7 ) Nucl 
eic Acids Res. 2 5:3389-3402: Zhang, J. & Madden, T. L. (1997) Genome Res. 7:649-6 
56) o X s ? * — 9 <7>Wtfe\Z. #0 x ti 0 p e n g ap<?> u X N ti % ? U * * Y ti 5T'M fi S ti l K e 
x t e n d g a p <?> =1 x h ti ^ ? U ^ ^ H ti 2 T« M fi H ti U nucleotide mismatch^^-^^^^- 
ti-3 . nucleotide ma t c h<?) ffiSfH ti U expect v a 1 u e ti 1 0 . wo r ds i z e ti % ? U ^- K ti 1 1 T- 
gaHti2. Dropoff (X) for blast extensions in b i t s ti b 1 a s t nT' ti 2 0T« fttl<5D 7° a r 7 
A T* ti 7 x X dropoff value for gapped alignment (in b i t s ) ti b 1 a s t n iii ^ X ti 1 5 . final 
X dropoff value for gapped alignment (in b i t s ) ti b 1 a s t n X ti 5 0 X ft!l <^> ~? a 7 "7 -U X 
tJ25 tci-^o T 5 ; ^gfi^ij^lrbl^tc fcv^T tJ . X =1 -rcorzdb<D^ h ') v ? X i: LTBLOSU 
M62*fflv^>S 3 i: ib»T'§ So 2 o coffiW <^ltiR*ff 7 b I a s 1 2 s e q u e n c e s 7 a -T y u (Tatian 
a A et a I. ( 1 9 9 9 ) FEMS Microbiol Lett. 1 7 4 : 2 4 7 - 2 5 0 ) tc J: *) . 2 E^J^T => 4 > > h 
L . Se^J<^TO-'14^7*S-t Z i: ^T'S -So ^ ^ -v ~? ti 5 x v -y ^ TO+Itc^v^ . 



u - f- -r y rmM (CDS) ^M^^ft^ltWU, PDGF-A<oCDS^# ( 00 ttKflJS 
^ : 1 * 14 l<?> CDS. -5 vm4 WM S ^ : 2 * tz it 4 ) \z n't £ IHJ — &<r> ft % tfS -5 <> 
[0015] 

4 7c. PDGF-Alc ti ^Mfc «fc V< '9 T > h L f#£ . M2.lt t h PDGF-Alc 14. x ? V 
>5tjfo^'J7>M (NM- 002607) fcx^y>6%}ffc*v^^';T>h2 (NM- 033023) ;b* 
^^tlTV^, PDGF-A<?>#Mfe J: V* M T > h 14 . — *£lc 1 o^PDGF-A5>^fi (fJ^li'Ifi 
#J§^ : 1 4 14 3^ CDS. £> £ vM4K?Ug-^ : 2*fcli4) <7>lggie#J 4 it t 5 ; &ffi?U 

^^n^PDGF-A^KHI i: <*>8vMi* ii 3f 3 0$e*W 1*1. £F 4 L < 14 2 0 81 S & 1*1 . $f £ L < 14 10 
?£*lilr*3. «k ») *f * L < tt 5 8*&l*3 . =fc >9 £f 4 L < t4 3^Wl*J . <k •? $f * L < li 2^* 

>. ^x*>) . if '14 T 5 ; gfr (l5iJx.li'T ^> ^ N x ^f«rmS'l4 

5 j a£ ($1 2. 14 r x > s tx^7 r ^ ? ^ > . -t > . * u •* — > . * a -> > 

. x X -r- -f > ) , tttt7> J| (#J £ tfT 9 — > . ^ '9 > . n >f is > . 4Vo4y>, 
7° n > , 7i^*7^=> 1 t *ir-y . h i J7 , F7t>) , ^i7 = Ji {M2.it 
7,Lir->. M y . 4'7My>) . is £ V7!f|7 5 J $8 (tffl £ 14 a ^ > N 7 x x 

Jl77->, h ') 7' F 7 7 >\ t y>) £ tT § r >U - 7° |*j (T) T 5 ^^^^Og^^tT 

[00163 

t h PDGFRa it€T 4? =k Viai^SJiJ 14 . Accession number N M— 0 0 6 2 0 6 (protein ID 
NP — 006 1 97) (IrZ^iJg^- : 5 4? «fc V6) . protein I D P 1 6 2 3 4 ^ lc ^ 3 tl T (Matsui T. e t 

al.- Science 2 4 3:800-8 0 4 ( 1 9 8 9 ); C 1 a e s s on-We 1 s h L. et al.. Proc Natl. Acad. Sc 
i. U.S.A. 8 6:4 9 1 7 - 4 9 2 1 ( 1 9 8 9 ): Kawagishi J. and Ku T. . Genomics 3 0:2 2 4 - 2 3 2 ( 1 9 9 5 
): Strausberg R. L. et al., Proc. Natl. Acad. Sci. U.S.A. 9 9:1 6 8 9 9 - 1 6 9 0 3 ( 2 0 0 2 ): 
Cools J. et al., N. Engl. J. Med. 3 4 8:1 2 0 1 - 1 2 1 4 ( 2 0 0 3 ); Karthikeyan S. et al., J 
. Biol. Ch em. 2 7 7:1 8 9 7 3 - 1 8 9 7 8 ( 2 0 0 2 )h ffctf) ±m <r> P DGF R a m fa =t IZ . M^lZ^^^ ( 
Accession number NM— 0 1 1 0 5 8, protein ID NP-0 3 5188) (Hamilton,!. G. et al., Mo 1 . Cel 
1. Biol. 2 3 ( 1 1 ), 4 0 1 3 - 4 0 2 5 ( 2 0 0 3 ); Lih.C.J. et al., Proc. Natl. Acad. Sci. U.S. 
A. 9 3 ( 1 0 ), 4 6 1 7 - 4 6 2 2 ( 1 9 9 6 ); Do, M.S. et al., Oncogene 7 ( 8 ), 1 5 6 7 - 1 5 7 5 ( 1 9 92)) 
. 7n (Accession number XM- 2 1 4 0 3 0, protein ID XP — 2 14030, P 2 0 7 8 6 ) (Lee- K. H. et 
al., Mol. Cell. Biol. 1 0 ( 5 ), 2 2 3 7 - 2 2 4 6 ( 1 9 9 0 ); He r r e n , B. et al., Biochim. Bioph 
ys. Acta 1173 (3), 294-302 (1993)). — n V M (Accession number AF188842, protein 

ID A A F 0 1 4 6 0 ; A t a 1 i o t i s , P. , Mech. Dev. 9 4 ( 1 - 2 ), 1 3 - 2 4 ( 2 0 0 0 )) ^tX'^ahtiX^ 

[0017] 

m $LM%Q<n PDGFRa 31 ir^lt. J8E lc ^ h tl T PDGFR a it faT lz m L X tiBLASTt^^^ 

\z j: *> gLat z t &X § = vni t h PDGFRa ^ummn * tz it ~r 5 ; mmn (K 

^iJS^- : 5^/iti6) ^miz^m Lfc7'7 -i ^-^fflv^cRT-PCRtc i Ofl5CH7'^L 
» ^/it±gt£n<7>PDGFRa cDNAt^n-^lcLTXF '9 > ^ x > h * ^ # lc 4j It S ^ 7* 'J 
5^ -i -tf — x a y \z «k •) . tb. v^x, 5';K J; U^rcofiLcom$LM^H^ «k ^^M^>cD 
NA 7 >f 7* 7 -9 - * X ^ '9 - x. > r ^- ^ - t \Z m Z> Z\ t % X 3b £ o ^ A 7* -9 5M -tf - x 
h HB^)*#4fflv^ i v^. ftiL^^^PDGFRa ^M*ffi^J * ttir 5 ; gfK 

^Ijli. l>^<?)PDGFRa <r)W>n ( tiE^iJS^- : 5<?>CDS t tz IZ 6) tlu*tny-^ft 
£ E?!J £ # A, T 5 . guftny — tlix 7 0 % _h . iff * L < It 7 5 % iii. _h . =k 0 * L 
< l± 8 0 % W _h . «k 0 *f * L < 14 8 5 % W _h . J: *) n * L < 14 9 0 % Jil _h . J: ^9 #f 4 L < 14 9 5 % 
Iii_h<JO|B] — |4:^1ri-£Br3£ijT-£>£o ^ ^ -v y' IZ 5 7^ v -y * t \E]UlziR\^ . CDS<50^ffl^^ 
t y 7-atlLt, PDGFRa <7) CDS^# ( #J 2. liffi^J S¥ : 5<7) CDS 4 I4S£^J S^- : 6 ) tc 

[0018] 



* fz. PDGFRa IZ It^Mis X U ') T > h 1± L t# -5 . x. li t h PDGFRa <D#3!*J J: 

Df^M-r> nh. 00*. li'ie^os^- : cds ^ rzitmmm^- : Hzmm<7>mniz&\^T 1 t 
rzitmw^nmtmm. x*k. & &v/%.tziswA2 ftfcE*u*#t?fc 

[0019] 

PDGF-A^f&m^FI^-t -5 lc li. PDGF-A^te^T £ fcliffllR^FIS L *> . *>*VMiPDGF-A 

iiMli, JlIISft^SkLTlJ, #J;*.ti\ PDGF-AiH£^ left LTRNAi (RNA interfer 
ance ; RNAT^) #JJH^: 3 RNA^r m ^ T PDGF-A<?> JJUftOi" * if h ft £ . 

J&KHcRNAi t ti. ^^Jtfe^<?>mRNAE^J<^-gPi:fflim*E^iJ^«b*S-b> XRNAfc iVC 
ft i: fflffi ft #ge?U <b 5:5T> x R N A ^ # t? R N A lc J: 9 . ^ ft jfi €T mRNA<^ 5&«? ti*m 

m$il. m®M1z = ?co^M.i)*m.m$ ilZMMfZW 7 (Genes Dev. 2 0 0 1, 1 5:1 8 8- 2 0 0; E 1 b 
ashir, SM et al. ( 2 0 0 1 ) Nature 411:494-498) . RNAi#j*£t#o 2*&RNA**JNH)ia F*3 tci? 
A^n^t, DICERi: uftjrft^RNase I I I Sfc # fl¥ 8 i£ "7 t 5 >; -<7> -ft **2*& RNA i: ft M 
Ls 2*MRNAfc*smal 1 interfering RNA (si RNA) t 0 Itii Z 2 ft lz frM 2 ii Z « 3 
^siRNA^ftniRNA^7>» LM^fflllJtS. UfcsiRNAli. 3 </> J: 7 * fflJjS 1*1 7° n -b >v ^ 
> 7\z 9 L £RNAT*£ < Tt. Alfttct^i; /ctifE3E2 ttfcRNA^fTfcoTltt 
it5:J:l)*T'§5. s i R N A ^ . >f > ^ * tc 4? v> T £ ft 31 feT <?> Jfll §0 -5 ft ft 

ib*fr] <bftTv> £ (Anton P. et al.. Nature Vol. 418 3 8 - 3 9 2 0 0 2: David L. et al., Na 
ture genetics Vol. 32 107-108, 2002) . 
[ 0 0 2 0 ] 

m^lmfzT \ztl-? Z s iRNAti. iiS. 3 <7>3H5^ coK^FKflJ (raRNASC^J) tc It £ 51 ^ 
15JS*&±tf>Kfll ( «k 9 L < lil6M&±. 18JS*W±. * ti 1 9 

jg£iii±<?>E#i) . is v*<7>fflfciK#i*#** c ti <b <7)ie^ij *>»^ -7* ^ >f x l x 2^ 
<?>E?ijx «k *j §f * l < a i9~23^a<^i^ij t ^tt^^fflfflie^j^n-^<^Mic#^. znt 

7. h 'J^yx^F^lfrft-A^'J r X -f & $j 7 - n <D m % # tf RNAT 3h Z> . L^L 
» «k 9 ^v^@e^lJ^#^RNAT-*> o T t x HHflatcfc v^T , RNA i if] * * * i" § s i RN A^ t> » § tl 
S z **SB^5 *i* RNA^S 5 liJff icftiJPi^ ti^v^ i: ^ ft*. ^ ft 3a ft 

T <7)mRNA<7)^^ t L < lie Hr^^^^fiSfcWJt^ S^^fin^^RNA*. f'^DICER^/clifBl 
<?>RNaseT^W L . ^ <7) t> «P M ^7 * fU ffl i" * 3 i: t * . C <^ ftMMm \z It . RNA i 

-5 RNA^T (siRNA) * s a" t ft S 3 t frW ¥f £ ft * . 3 <n ft ft \z «fc ft ti\ RNA i 
3 i: ft*SB^5 ft-5mRNA±<7)««^. iff iciiiKL * <^J:u„ fiP*>. ^ftiafe 
^<7>RNAi#j*^1r-t<5E?iJli. '^-f t ^iEfitfcM/^ $ ft S^^tt * t ^ft § . 
LfcsiRNA*flgffl-rs*^-ttx siRNAliiiH^ip-t-g. 3 h ^fS £ o 
[ 0 0 2 1 ] 

li^Tx *^lcfc^S<7) 4-- ^> X^^-t * 2*#IRNAtt . Mkm^kfrm^ Z hfrftih 
tlTi^. *^BHlc v^Tfflv^* siRNAti. MTIi4v^», (^tL<tJ3'*^) 
fcf(^S<7> ^ > i: t Lv\ 3 ^> X^fF^i" * l^g 

<t>^^ ti iNr m M 5 ft^5rv^^\ $f * L < tt 2^*<jo ^- - ^ > rT'i>5. ^fEB^fcfev^ 
Tli#iJxti\ TT(^5>^2fi) . UU ( *y => is ji **2M) . * <n ffc <z> ^*<jo ^- - ^ - ^ > X 
**-t*2*^RNA (ittfiU 1 9^S^t<^2*MRNAg^ i: 2fi*tf> ^> 

^itf'Mlzm^^ £ Z t &X> £ & o ^IEB^<^siRNAfc ti . 3 «k 7 lc - ^ - ^ 

[ 0 0 2 2 ] 

s i RNAlc is T J^* jht * ff^^i" S 2 o M li . X^-^-^MTa^^ tlTv^T t iv^ 

o i- &;b*>. :^x^-^t-^4-^^ffMLT, ^ <7>jtu^<^RNAE^j |gj±**-r ^ L 

T 2*#I^ff^/^i-* RNAt ^Tiitcffl u £ 3 t t)*XB % . X ^ - ^ - <?) ^ $ tc frj FI ti * ^\ 



m x. It 3 ~ 2 3 M * £ LTiu. 
[ 0 0 2 3 ] 

So IP*,*f&B^li. RNAi^**^oRNA£f£BtL»£ ^ * ?-<^&ffllclSi-£„ XISRNA* 

$LMLm& ~< ? 9 -it, mz.iz2*m #s % iRNA^-^M t f&^<o * ic ^mi- 
's J: 7 \z, % ti -P ft SO * 7° c ^ - 9 - £ 3I*d t teSfrT o X J; . *> -5 vMijgJKfa * 
7° ^ >f x > r ^ \ z j; *j lo ^ 7 - nt _^_^^2tt^ RNAi?*K^ 3 til, i7lcLTt J;v^ 

0 S> -5 wi . X > x #1 t t > * -b > x| fc* 7. ^ - +h - (^-7'$ff^f§) % A L T aUK 

s nrz-^mMh^^m.-? * ~**7-T*>oTfcj:v*. zvy* t 9 l ^rnai* . 

RNAi#r3l*Jf oRNA*t=- u^mfc Lxm^M^^-^^M-kmU-f Z <> ^ £ tiXlfi 

<50 s i RNA mMX3bZ> #J £ li 1 9- 2 9i^* LTiv^ * ^ - - <r> ft $ ic M PI ti * 

m*. ti3~23^S £ LX J: v*. 5 ' 4? =k V/ is tt 3 ' tc $tjg*<7> * - ^ - ^ > 7 % L T 
v^T^. u#<T^=kvn z ft «b <r> ~* ? 9 - it , MM^lzis^X It . — ft & it i£ X X ^ 
Mftc=k*K §§lcflit§ci:^T'§§ (Brumraelkarap TR et al. ( 2 0 0 2 ) Science 296 
: 550-553; Lee NS et al. (2001) Nature Biotechnology 19: 500-505; Miyagishi M k 
Taira K (2002) Nature Biotechnology 19: 497-500; Paddison PJ et al. (2002) Proc 
Natl. Acad. Sci. USA 99: 1443-1448; Paul CP et al. (2002) Nature Biotechnology 
19: 505-508; Sui G et al. (2002) Proc Natl Acad Sci USA 99(8): 5515-5520; Proc N 
atl Acad Sci USA 99: 14943-14945, 2002; Paddison, PJ et al. (2002) Genes Dev. 16 
:9 4 8 - 9 5 8 ) . J: 9 M # Ifttc li . g A&<?>RNAE#I * n - H ~t £ DNA* ftfricoH t co^M-< 9 9 
-^ffiSffAi- £ 3 £ iz =k o Ti*t4 - £ fc*«T 81 y' n t - 9 - £ L X It » RNA 

# > ^ - -tf 1 1 1 7- a ^ - ^ - & £ % n m \z m v^s c t a # kmc t± . m t±u6 

Pol \\\v'u^-9-, is&Vtil RNA v' u "E — 9 — (HI RN A tt RN a s e P % 4f § - 1£ 5> T 
*>S) * £h*%]mxB So 
[ 0 0 2 4 ] 

WTlc. *f * L VMiRNA^-^J^fJ^-tS *%^lc4JV>Tfflv^ti4 siRNAli 3 fih 

x. j; o <ff u l < \$immM±.TW.<r>ifcwm$}&i&-&mH-tz . M^^^^AAie^j^^o 

It. MAAlc^ < 17~20^ 7 U H (^J^liAAlcM < 19^ ? U H ) ^3g4R-tSo AA<^> 
)X<?>^*liJtf icftiJFiii^v^*. GUfct±C-?*>SSIU**#Faik:i±SlR$ti*. ::T\ Mfi 
-t Z> SC^IJ <7>GC#Mti . 20~80%T-^S Z i: fc*£f U L < . =k ^i?f^L < [±30 — 70%. Jc *) itf 
^ L < ti 3 5 — 6 5 % T* cfe S o it, SlRLfcEIUtix s iRNA^S-^-i- £ ffilT'Mt -5 ]fi^ 
X<^ + T-. m^Mir^lz^m^i^mnx^h^ z £ Lu. tfiJxti. i>^<^a45XE^J 

t 3 — 5"<- XTMJKffi^J % Query tc LTM L . f® #<^3a feX ^> 95 45 X 

tc[B]-^I^iJ^$5^I^iJtc4#0 3tfeX*^a L *v^z c t ^ Lu. Zfz 

mm it. mttii&fcTeym&w^-vmm (cds) i^^^sjRi-s z t lv^ c^j: 

7 tc LTI4K^ tifcffiW<?)*]«>^AA*l^ < Se^J^#t?Se^J (!fflL( tt, 3'tcUUt^tiTT 
3b*N-/m 2 tiT v^s ) . «k V^e^ffltiffi^l (*F* L < t±3'tcUUt /it±TT^*-tS ) It. ttf 
M % s i RNA till, ^-f L t AAtc m < * H?-*-<&^ l± * < . 450 x. tiCAtc m < * Xlfi 
£ mnizm L T t =k *>*vM±ffc^fi«^ffi^jT?«>oT t ^^fifti"^ tifcsiRN 

A^-b . ^® iRNAi^S^*-t S Mh-ZmRMH't & Z £ Sj^mxih S . 
[ 0 0 2 5 ] 

siRNA^flsfflttt^tt&'tt***)* - t 3b**D^>*iTv^S (Schwarz, DS. Et al., 2 0 0 3, Ce 

1 1 1 1 5:1 9 9 - 2 0 8: Khvorova A et al., Cell, 2 0 0 3, 1 1 5 ( 2 ) : 2 0 9 - 1 6 ) . ~t siRNA^ 

fJtljRt^Z tT\ IgftmRNAlcfrt-t £RNAi#J*£ =k 0 ^a6S C £ t)*XS So C<^/ia6tc 
[ 0 0 2 6 ] 

PDGF-A<7>fE3l^PflSi--5> tc li . s i RNA* ffl v> S W^k: t . 00 £ tiPDGF-Aia 45X<^ 
* tz\t^<r)-m\ztt-f Z> t> xtiitfflv^: *) . *S vMiPDGF-Ajl€X<^ 



•t Z> t L T . t > ^ -b > x f$ if * fU ffl -t £ v£ fe* ^ 31 # ic «k < £n ^ ft t 1*5 . t > * 

ts. fft;b*>. ^SM^fiUc «fc s&^Pgi&IS^ RNA* > 7 --tflc «fc o T^g&tttclH 
^ - ^flgjtjbMt'bft^g&ft *:<7>>M 7- <j >y H mi&K. =k S$e^FI^, £->£<7>ii Aoo£>£ 
RNA i: >M -7 V K ffMC J; ^> f n> hx^y> * lc jj ^ 3 ^ 

A ~f ') v K Wif& \z J: -5 x 7° 7 -f x > ^7*7 ^ VV-AffMgftt^)AO* ') v H 

lc i5^7iy> rfiS, mRNAfc<?>^ 7* ') v Fff^lc J: £ <b JNHIISW^ <*> ^tf 
IS S . ^ -v f > 7*g£ft ^ # 'J (A) tt*J1Ig&te <7> >M ^ ^ H ff^(C=):^X^7 ^fy > r 

fflSfFffl i: <?> ^ >f -f >) v H ff^ lc «k -5 Jt fc^ 1 ft t ? £> § . c^i7lC7>f 

m&i 1 ^^M^mm-t § (fiJo^#ii, m±it^mmmm2 nmwA^r^nmt 

^M. H*±it¥£M. M^it^mA. 1 9 9 3 ¥. p. 3 1 9 -3 4 7 ) . 
[ 0 0 2 7 ] 

^RW-ZM^btl* ~r y *-fe> ±IQ<^ v^-f ttcoWm lz J: 9 PDOF-Ais fe? 1 <?> f& 

StiSLTt iv^ 7yf4:>AfI|J:L'ni, PDGF-AJg €T<?> $ ft £ ffiHI coMfit 

^ K W 1 lc ^ 1" § 7 > f -fe > X E^J ^ # tMT I) o T J: ^ - # J £ t i . f] M fe^ffiHI * <7) 
x 7 y > - >f > h a > A > h n > - x 7 v > flfcl^x ffllRII^ 3 H > fc^t? 5 ' 

^jffli#^#i>IIR^±a|. tfcli^mmRNA^^^BH^- h*S?J (CDS) <?>ii^L/cl3^7U 
tf KJ-U, £f^L<!il4^ H tf KJ^i, 3 ^> tc #f U L < it 1 5 ^ 7 u ^- ^ H W _h lc jrt 

tl S T > * -b > 7. it x iiS x ^t'i^v-T'fc^. T > ^ -b > X H DNAT *> o 
T =k < x 2 <b lc0fp ^ tlT v^T «t =k fj £ «\ 5? 7 U - t> W lz Z> ^S'lrt % M ^> 
Ls KtikWki: L~Z<r>lfc&-&&W't& fzdblz. Sir <) ^? (*x*nf ti- 

^^j^SJlcjfll^J-t^lcii. t> ^nm<7>^k$ It. ttf * L < It l7iSSW±T?*» *) . J; 

0 #F * t < li20JSSW±. «k ») L < li25fi*W±. «k 0 $F * L < tt 3 OJSSW _h . J: 0 
*F * L < &40i^SW_L. &*) 1tf£L < It 5 mm . $ lc £f * L < t± 1 0 m&M 

_hT-cfc^o T> XRNAti«BliaF < 3T-^m^ *S Z i: T§ ^ fl5 IB B T* V$ '14 * Jf o 

7-<7)T-i?TUc a W<7)RNA^^- K t L t ^ 7 7-^ftML. Zti* 

[ 0 0 2 8 ] 

-f ;U 7. 7 7 — . v -f 7. #| RN A ^ -f ^ 7, -< 7 7 — ft t CO ^ A >l X -i 7 7 — ~7° => X 5 K 

ft if <jo^^ >f >i x -4 7 9 - ft £ fflT'§§. zftez><7)~< 9 9 ItmfcT m xm <?> 

[ 0 0 2 9 ] 

PDGF-AmfK^ <^f£3a<^FflSli . U> 'J#f U«3-Ht«-<? 

. 'j >f Ate ait ^ c?>v$'i4^*i-^ t^i^fi l . nh^m&nmm izmm -t & *) 

■i A co If «b of ilT' S o HfUtll, 7* ^ - 7° | >f > h a > ^ ^ RN a s e P \z & * fl 2> 
Ml RNA<7> «k 7 lc 4 0 0 ^ 7 u ^ H l^Xh<^± B $ co & t § ^ > v - ^ v H M (Ro s s i 
et al. (1991) Pharraac. Ther. 5 0: 2 4 5 - 2 5 4 ) ^ ^ t t° > M (Hamp e I et al. ( 1 9 9 0 ) Nucl. 
Acids Res. 1 8: 2 9 9 - 3 0 4, and U.S. Pat. No. 5 , 2 5 4 , 6 7 8) t if ft £ 4 0 Z 9 V ir * K 5g 
JS<^«tt H > >f t<^t*>* (/jN^Mfc «fc ^«ff, laifliili, 1 9 9 0 ¥ 



. 35. 2191) o 
[ 0 0 3 0 ] 

m st it . ^ > ■ ■=? - ^ -V u^eeiiiifH > > ti . g i 3u i 4c i 5 1 ^ -? mm ^ c 

tc A 1 5 ^ li U 1 5 -e t Bf 3 *l#S 3 t ;b*^2 tlTOS (Koizumi, M. ^> * . FEBS Lett. 1 
9 8 8 ^. 2 2 8 . 2 2 8.) . *H*d © gPfijfi^^ RNAffiflJ k ffl fit & * V # -f A * & 

ff-t*Ui\ H^RNA4^UC. UUt^tiUAtv^7ffi^J^lSI|-t^©JKS$^^*RNAtJ]if «; 4? -f 

Afc*fFtb"<?§ S (Koizumi, M. <b ¥ . FEBS Lett, 1 9 8 8 ¥. 239, 2 8 5.. 'MiMfc J: 
ifc^. lai^Si, 1 9 9 0 ¥. 35, 2191.. Koizumi, M. «b W . Nucl Acids Res. 198 
9¥. 1 7, 7 0 5 9. ) . 
[ 0 0 3 1 ] 

9 >) y v h *J A >i ^co*f t => A V Vbk<r> -? -i j- x M tc It tti £ ti S ( Buzayan, J M 

., Nature, 1 9 8 6 ¥. 3 2 3, 3 4 9.) . 's7^>I'i#f Ui^ts £ ft 4f ^ © * RNA-tTJ Kf 
>) t**f U^iftliiT'B Z Z £ fr^kg & (Kikuchi, Y. & Sasaki, N. , Nucl Acids R 

es, 1 9 9 1, 1 9, 6 7 5 1 .. WflLW, it¥ t tkfyj , 1 9 9 2, 3 0, 1 1 2.) . d <7> =k 7 tc . V # *f >f 

[ 0 0 3 2 ] 

>) t* *f ^\ -< ? 9 — h & M a It *. V hn^^l-X^^?-, T f J -i Jl 

* ~? 7 9 - . T^^PIff^-f^x-^?,? — . v^xMRNA^^^x-^?? — Srk^o^-f 
^ X ? 57 _ % fc^vMi^7X5 H t£ ir' <7) # ^ -1 ^ X -< ^ 57 _ % ^ fc* ~? ? 9 — £ L T fU ffl 

[ 0 0 3 3 ] 

PDGF-AAk PDGFRa k <^*Si__r<7>Fi.Sti. #0 £ tiPDGF-AA U ti PDGFR a tc ffi & L . PD 
GF-AA £ PDGFR a £ <?>JJS^% SSt -5 fb^-Jfo* ffl T HJfe-t S :fci'-?§4, :<^) <k 7 tfffc 
^ItLTIi, PDGFRa >; HtJfg^L. ffit<^SnSSStSSSItll 

^-tS C £ i'T* § So ck "J M # ft tc ti . PDGFRa <^ 0 H& ^ H > -f > tc Jfg£-fr * ta# * fz It 

^<7)Hfn- (ijt#^r^«^. cdrs mm'\tmm^m m) *£-t?# pdgf-aaic 

*S^-**fa#*fcti**>»fJT-*£-tp# ^7°^ H . fcjc VPDGFRa 'J ^> 

*) *^-f * K # illcffl S 3 t i'Ti So PDGFRa <=o *H A3 H > >tc*S 
□-"t £ l/[#ti . #U x. ti. PDGFRa <=o *ffl A3 K > A > ' U ti * <?> - ^ h * S * V ^ 7' ^ F 
^Jjtj^irLT. Df $LM%Q\z%Lm-t Z Z t tc «k ») f^ftJI^S 3 h *»T«# So *>SvMi. PDGFR 
a %^M^ ZMBSfzlt^ commfr^'&tjiB. t LXfflut^ Jcv^ 0 fa/Sk LTfflv^tii 
PDGFRa tfOiNHJia^ H > A > k LT ti . ^I^tc a ^ tl * HHgMPDGFRa (Tiesman J, Hart CE 
., J Biol Chem., 1 9 9 3, 2 6 8 ( 1 3 )19 6 2 1 -8). is «k V? DGFR a <r> MU^V Y > > * # t? AX 
Stc^iLfciA-tffli^c t^'T'S^o #«x.ti. PDGFRa (E^JS^-:6) <7)24S@ 
3b^524SB*T?<?>T5 >> r^lrZ^J * fz\t * nffifr^tfiB. t LTffluK}: frttf * Lu« f& 
<7>nf#Llfl#PDGFRa <JO|fflfla^ K > -f > ti . t h PDGFRa <?) ~F 5. J Stffi^J k<7>T^^>>htc 
J= *) fsJ/^-tS 3 k i'Tl So J#KJNHIiSi> i 'b ^ ^ ^ -J K -v^ft^l L . PDGFRa <^«HJfi^ K 
> >f > tcHv^fD'r4T^S^--t Sl/tfr^M^-t S ^ -i ~f ') K - v * 3UK"t tl ti . @ ^<?>I/li* 
^lit^aii^o-^^i^Ct^T-SS (V. T. Oi and L. A. Herzenberg ( 1 9 8 0 ) Immu 
noglobi 1 in-producing hybrid cell lines, in (B.B.Misbell and S.M.Shiigi eds) Sele 
cted method in eel 1 u — lar immunology. pp351 — 372; ^igtM^hilUo) >}/l#:, 
^ A -f K kELISA, liS, 1*^; sOj^r. • ^mRfti £3 ( 1 9 8 7 ) $^o->K 

*nsftv-zL-r^, mwtft. m^)o z <^iHHjia*^ta#]fi^T**i»-t* - k tc j: ») . a 

&c7>tfL#<7>3tfe^#S Z fc 3t>»-?g S o 3 ti*-« ^ 9 -izmWL-t* Z t \Z «k o T . PDGFR 
a <r>fflM9\* H > ^ > tc Id n S K^^^mi" S ~* ^ 9 - «b tl S o 
[ 0 0 3 4 ] 

PDGFRa ') Jf > K \Z IS n"t •5fri#§#l) tc t J . PDGFRa M H * fz ti ^ ^-g^^fS^ £ 



lt ±ie t mm\z ltr* % tz\t % <n]&fc=? z t ^x b & . J/l#&. pdgfr« 

'J H^)/^-|c^f-5}ji#T^oTt iv^. PDGFRa 'J F fc LTli, PDGF-A. - 
B, -Ifmwhnzfr. ft tcPDGF-Alc^-t 3 l/C#to*£? £ L v*. 0O*.tt. PDGF-A*^ 

5M -7-tc^-t^J/L#^^iStcfflv^ 3 fc i'T-§ s„ 
[ 0 0 3 5 ] 

f/C#li, 00 it 18* ^ot^>A^77A, 7' a 4 > G# 9 A , DEAE 4 *>3£8S 7 

n "7 h r ^ 7 — N !jtlt*';-/'J>/Lt77 -f - t -f - ^7 ^ U W tc J: ►) If £[ f -5 3 fc 
3b»TS*. J/L#tt. PDGF-A£ fctiPDGFRa tc^£- L . PDGF-A fc PDGFRa fc <7>JJS£-% f&Wt £ 
PR »9 . # M ? a - + >i tn. fa X 3b o X % =E ) 7 a - -j- >i ffc X 3b o X & «k * tz . n F trt 
ifitK^ffi^x.tc =k 5 t F Mftf/Ett. $ «b lc}S#or^^^^#t?Bfn- (Fab, Fc- F(a 
b')2- scFv#^#t?) . is ^UtKWmm^}mx3b^X^j J:v*. JJi^lfcttK^M^^ 

t F t F ^|/C#to*£? I Lu„ 

[ 0 0 3 6 ] 

PDGF-A ^ tz tiPDGFRa izffi^-f Z tfifalt . mm ft IC A^i" -5 3 fc t °T H?* -5 (#0xt£ 
Rabbit anti-human PDGF-AA, Cat. No. I M— R 13 6, DIACLONE T Anti-Human Platelet Derive 
d Growth Factor-AA (PDGF-AA) Antibody, Leinco Technologies Inc. ; An t i -PDGF-AA ne 
utralizing goat antibody, R&D systems; Anti-PDGFRa neutralizing goat antibody. 
R&D s y s t ems) o 
[ 0 0 3 7 ] 

PDGFRa ') t?y F *d a g^ni^ # t? ^ifctt ^ ') 7 f K J: L T PDGFRa <?>«H)|S$f F > 
^#t?^*iai§^Ilcfflv^3i: §o 3 J: 7 'SrlfSHliX^Uc&frJ'btiT 

(Tiesman J, Hart CE. . J Biol Chem. - 199 3, 2 6 8 ( 1 3 ) : 9 6 2 1 - 8 ) . *>SvMi. PDGFR 
a ^ffi^F F > ^*#tfAI(&ic^iL<fc^MfiItfflv^;fej»*?§5 (H«£0O# 
IS) = PDGFRa <^lEfl&?F F > 4 > ti 5 o<^> immunog lobl in ( I g ) — 1 ike F > 4 > . 
<?>■? *>&%l<7>i~><7> \* * j y (domain 1-3) ( t F PDGFRa (Kfll S^- : 6) <d 24S B to* «b 34 
111^7; Ji) to* 'J ify F laa^'tt^^-t 3 fc to'fr] h tiX v» 5 (D. M a h a d e v a n e t a 1 . 
- J. Biol. Chem., 270, 1995, 27595—27600 ; B Herren et al., J. Biol. Chem., 268, 
1 5 0 8 8 - 1 5 0 9 5, 1 9 9 3 ). t£ o T . 3 <r> So <r> I g-1 i ke«t>$ . ft % L < It 5o <r> I g-1 i ke^i^ (t 
h PDGFR a (IrZ^iJg^- : 6) <r> 2 4S B h 5 2 4 S B <r> ~r 5 >» it) %#t?^*lfiltfflv^ 
3 t ic J; o T , PDGF-AA^ UftiR ^ tflftttf §*^^^D^ISt 3 i: ^*T-§ -5 c IS 

y ?•)-», mf\ t LT lix ^Jxtit h PDGFRa <?)lf @ ^«b23SB m-?<r>T 5 ; f^^fflv^titi 
Jc<. thPDGFRa^lSB* i ^524SB<^T5>' # t? HTiSIt^ S W % ft M \z m v^S 3 

i'T'l -So fUi<7>nf #Li/jt/PDCFRa <^0fla^ H > -i > l± . t F PDGFRa 5 7 Bfffi^J fc <?> 
T 7 -f > > F lc J: ») TO ^ i" tl li =k 0 
[ 0 0 3 8 ] 

3T'ISI^3 - h'tl) fct±. tlil* s il fi ]® ^ ^^=fF T T'MT' § 3 J: 7 tc . MM 
fll^T ; ) mW>m * =1 - F i" S ORF * -b > x t tz it T > ^ -b > X (*> -5 tt<^ ^ >f ;r. X ~* 
^ ^ - ^ \z is X it ) tc # tf C fc * B 7 o t^^li ^ ^ - coUM iz t> H± X — *M * It 
l^lT'iioT iu, I fctliti DNAT*i> o T t RNAT* o T t J: u „ -^77-fcLTli. 
00 £ li 7' =7 X 5 F* -< 7 9 - . ^ <JO ftJi <7> naked DNA. ^ >f ;u 7^ ^ 7 - V l-f <b tl § . 
[ 0 0 3 9 ] 

Naked D N A fc It . DNA to* . ^-f^x^>^n-7\ -J * 7 - a . * tz It ii * ir - v ? mW 

* ttovam-zmmizmA-tzum ltv^v^dna^m 7 (woiti et ai., 1990, sci 

ence 2 4 7, 1465 — 1468) ^ z<r>M&. DNAli4iIl ft tc fF#BT m%M ; m. . M^lSmB*. ±M 
^^^<. ZtzltM'mm^lzMffl LX&m-fZ z t S. 77 x= F^^^)naked DNA 



>), <r> & (Lee, Y. et al.. Biochera. Biophys. Res. C oramun. 2 0 0 0; 2 7 2: 2 3 0 — 

235) o mst\t. ^tn^o^^u (cmv) ^ot-y-uAfsriiifitii^fte? 

v»«b*lTV^« (Foecking, M. K, and Holstetter H. Gene 1986; 4 5: 1 0 1 - 1 0 5 ). It, CM 
V immediately early x > > n > -*t — J: <y =. *7 h 'J 0 T 7 > 7° n ^ — ? — ^ # t? > y 
7° a t - ? -T#> § CAG7- n ^ - ? - (Niwa, H. et al. (19 9 1) Gene. 108: 1 9 3 - 1 9 9 ) It 
\ CMV 7'nt - ? -m_hlC^v^f&^^HJ^^*> o ttfmizm^^ *15 . 
[ 0 0 4 0 ] 

H >M2I<^@e^J K o z a k <t> n > -fe > xKflJ [00 £ «TCC (G/A) CCATG] f -5 3 L 

(Kozak, M. , Nucleic Acids Res 9(20), 5233 (1981); Kozak, M. , Cell 44, 283 (19 
86); Kozak, M. Nucleic Acids Res. 1 5:8 1 2 5 ( 1 9 8 7 ); Kozak, M. , J. Mol. Biol. 196, 9 

4 7 ( 1 9 8 7 ); Kozak, M. , J. Cell Biol. 1 0 8, 2 2 9 ( 1 9 8 9 ); Kozak, M. , Nucl. Acids Res. 
1 8, 2 8 2 8 ( 1 9 9 0 )). 

[ 0 0 4 1 ] 

DNAtt M S. h °7 > X -7 x ? y 3 >^itS*^t)tTg4t§: t frT' § £ . Mx.lt. 
') # y - A £ tt pff m <r> ii =F ir - -y ^lltlS^^Th ^ > x 7 x 7 y 3>»$^1# 

[ 0 0 4 2 ] 

* £E BJJ lc ffl <b *l £ =k >)!fflLu^^ ? — tt^-f^X^? ^ ^ * ~* 9 9 

- * ffl v> £ z i: lc =k o T » 13 K m.B \z is x + # # « <n # 'J ^ y * h*4M3t4: 

y - . -7 7 y ^ t y -f ;u 7 X ~? 7 ^ - . v >f x m RNA*7 >f ^ x ^ * 9 - * £ h*¥ W h ii £ 

Z tl h \Z ffl m 2 ti £ . fftLvW-liX^^ 9 — <T) 1 Olj7f ! J7 y fJl'X^? 9 —X* 

f^IM^scti?'"?! 5. ^%B^icfcv^TtiT^;y-f^7^7 ^-^^fiitcfflv^ 
fc^icff^My -f^x<7>itt?2tT**ec^$tiTv^TJ:v^. t ; y -i >i 7^ ^ 57 _ co |jj a 

» f^iJx. ffll (b tc J; *) tifcCOS-TPC^ (Miyake, S. , Proc. Natl. Acad. Sci. USA 

9 3: 1 3 2 0 - 1 3 2 4 ( 1 9 9 6 )) 
[ 0 0 4 3 ] 

lc v^T £f j® icffl C ti)*T-^') ^ 7, ^ 57 -^ftj,^ 1 o li x v >f + 7x#I 
RNA^ >f ^ ? y -T*>S. HitelM ic^-t J; 7 lc . -7 A + xMRNA^ >f ^ * ~* ^ 9 

7. #| R N A y -i >i X ~* 9 9 — It. ^^B^tcfcv^TS^^iilcfflv^tl-S-^^ 9 - <D \ oT^> 

5 . ^ -i + ^ M RNA^7 >f ^ x i: ii x 7UxU ^^fai^n- Ft-5-h>xit 
Wt«T>ft>^M) R N A ^ ^ J A i: LT#t? r 7 ;U XT'i>5. ^ >f X M RNAli ^ 
=r 1 ~f M R N A fc t Otitis . *%B^ tc fcv^Tfflv^ii* "7 >f 7.#|RNA r 7 >f Ji X i: L T It . 
miz-^m^ A + 7.#fjRNA f 7 A ji 7. (^^t>IP?S (non-segmented) v >f + 7.#IRNA r 7 >f ;u 7. 

Hi ?) **#i-f «b ti -s . r-*#l * -f y'M RNAy -f^xj tit. ^ -f -r 

M [t*^^7^x|] RNA^ y^ttt«7^^tf 7, :wi7^7^ixt 
LTtJ. ^°^5 7yy-f^7 x (Paramyxoviridae; Paramyxovirus, Morbillivirus, Rubul 
avirus, is & U PneumovirusH# : &a"t?) . 7 7* h* 9 yi x (Rhabdoviridae; Vesiculov 
irus, Lyssavirus, fc'J;D f Ephemerovirus/M#^B't?). 7'fa r 7-f;b7x(Filoviridae 
) . ^"^h5 7y r 7^^7x(0rthomyxoviridae; Infuluenza virus A, B, C, is J; Xf T h o 
g o t o — l ike viruses #^a"t?) . ~? — \ *7 -i >i X (Bunyaviridae; Bunyavirus, Hantavir 
us, Nairovirus, i> J; ^ PhlebovirusJSIftc#i?) . 7 7 U-y r 7-f->b7x (Arenaviridae) ^ 
£ <ryf\\z m~? Z> ^ -i >i ^3b*#*tiS. *^&BH ic T ffl ti £ v >f x MRNA^ A >i x 



v*. r^mm^^-? % ] tit. o a >i^^? ?-fr%n^mu\zmy&i,rzM^. mmmizis 
v*x^ a 11 ^^mm^ n. m^a^ a >i ^n^frmttz z t ^jt-t. 

[ 0 0 4 4 ] 

^^tmizte^xn tzUfMizm^b HZ ~? A + x#IRNA^ a >i t, ^ a # ifttc # i-f *u£ . ff| 
If ' < 7 5 7 7 -f ^ 7. £[- ( p a r a ra y x o v i r i d a e ) *J A >i 7, 60 -fc y f A A >i 7, ( S e n d a i virus 

). — ■=•- — 77 v 7. )i >f ^ 7s (Newc as 1 1 e disease virus), 4? fevk < fc> if ^ >f >v 7, (Mumps 
virus), ^J^ 1 ^ A >i 7s (Measles virus). RS^ --f ^ (Respiratory syncytial virus), 

^■^S.^ A >i 7, (rinderpest virus), 7 7. -f- > — ^ 4 ^ 7, ( <i j s t e m p e r virus), +f ^ 7 

07*I>f)^U ( S V 5 ) , th^^^iHyf^^UMJl, ^- h 5 7 

7 ^ 4 ;u 7.14 (Or t homy xov i r i da e) <r> A > 7 ^ x > -f ^ 4 >i 7, ( | n 11 uenz a virus), 7 ~f Y 
^7 4 7i, 7s£|- (Rhabdovi r i dae) <?)^<M'\i n 1*3^*7 4 ^ 7. (Ves i cul ar stomatitis virus), £E 
7\ "7 4 ^ 7, (Rabies v i r u s ) W ft* $J Tjx X § § <> 
[ 0 0 4 5 ] 

:fcfEBJj ic 4> T ffl £ Z tfrXB & ^ A >i 7,^ £ ^izM^-ffllt . Mx.lt S e n d a i vim 
s (SeV) , human parainfluenza virus-1 (HPIV-1), human parainfluenza v i r u s — 3 ( H P I V 
-3), phocine distemper virus (PDV), canine distemper virus (CDV), dolphin molbil 
livirus (DMV) , peste — des-peti ts-ruminants virus (PDPR) . measles virus (MV) , rind 
erpest virus (RPV), Hendra virus (Hendra), Nipah virus (Nipah), human parainllue 
nza virus-2 (HP1V-2), simian parainfluenza virus 5 ( S V 5 K human parainfluenza v i 
r u s - 4 a (HPIV-4a), human parainfluenza v i r u s - 4 b (HPIV-4b), mumps virus (Mumps), 
^"Newcastle disease virus (NDV) & £ ft* # i; tl £ . «k *) iff * L < li , Sendai virus 
(SeV), human parainfluenza virus-1 (HPIV-1). human parainfluenza virus-3 (HP I V — 
3), phocine distemper virus (PDV), canine distemper virus (CDV), dolphin molbill 
ivirus (DMV), pes te-des-pet i ts-ruminants virus (PDPR), measles virus (MV) , rinde 
rpest virus (RPV), Hendra virus (Hendra), is J; U Nipah virus (Nipah) h tz £ gf 
=k 9 38 JR. 2 ti & *y A >i * l"f «b tl -5 o 
[ 0 0 4 6 ] 

=k 0 £f * L < It . ^ 7 5 7 7 ^ 4 >i 7, ^4 ( u t. n ^7 4 )l 7, H , ^^7^4^X1, 
4? ^U=E >V fc? V *7 A >l ^ * # tf ) IC -5 *7 4 ^ 7. * & <7) SI 4> *) . «k *) *f * 

L < ti U 7 f p ^ -f ;P Xi (genus Respirovirus) ( ^° 7 5 77^ -f ^ 7. ( P a r a m y x o v i 
rus) lc«-t ^> <y -i i), X * fz It * <7>ffii£#i-z$> & . I^3##lctt. ^ -f ^ 7. tc =k 

0ffi ^ tl^i: ^ >f ^ * fi& o ^^HH^MfflDTftfe^L AfD-) >f )ir z,m*y 1 ^ t L 

T 14 . 00 t h ^ 7 >f > 7 Jl X > "+f ^7 >f X 1 M ( HP I V- 1 ) . tFn'707iI7f 

^ >f i X 3 I ( HP I V-3 ) . a'7 ^>7;px>^f^ ^p x31 ( BP I V-3 ) , -fe > A *7 
^ 7, (Sen da i virus; ~? t. ^ ^ > 7 ;u x > ^ >r ^ t. 1 ^ pf titi ) . 4? Jc rjf 
;PM- 7 07;PX7f7 ^PXIDI ( SP I V- 10 ) * if * tl £ . 2|s:^HH IC is ^ X 7 5 
7 7 ^7 ^ >l X li . S «b *F * L < -fe > • r -f O -f ;P 7s T' £> -S o Ztl^cJO^^^Xli, T^^t* 
. If £ f st$, 7*ini. 4? «k ^A^ ^lc«^^ tttzW % tlz LT t «k v^o 
[ 0 0 4 7 ] 

m&mz.-? A + 7s#fjRNA^ A ji x-^ 7 ? -<7>S^i^til>7ca<^77vS LTff 7lti s 

T§5 (W09//16539: W097/16538: WO00/70055 ; WO 0 0/ 7 0 0 / 0; WO03/025570 ; P C T/J P 0 3/0 7 
005; PCT/JP2004/000944 : Durbin, A. P. et al.. 1997, Virology 235: 323-332; Whela 
n, S. P. et al., 1 9 9 5, Proc. Natl. Acad. Sci. USA 9 2: 8 3 8 8 - 8 3 9 2; Schnell. M. J. 
et al., 1994, EMBO J. 13: 4195-4203: Radecke, F. et al., 1995, EMBO J. 14: 5773- 
5 7 8 4: Lawson, N. D. et al., Proc. Natl. Acad. Sci. USA 9 2: 4 4 7 7 - 4 4 8 1; Garcin, D. 

et al., 1995, EMBO J. 14: 6087-6094: Kato, A. et al., 1996, Genes Cells l: 569- 
579; Baron, M. D. and Barrett, T. . 1997, J. Virol. 71: 1265-1271; Bridgen, A. an 
d Elliott, R. M. , 1 9 9 6, Proc. Natl. Acad. Sci. USA 9 3: 1 5 4 0 0 - 1 5 4 0 4: Hasan, M. K. 



et al., J. Gen. Virol. 7 8: 2 8 1 3 - 2 8 2 0, 1 997; Kato. A. et a 1 . , 1 9 9 7, E MB 0 J. 16: 
5 7 8- 5 8 7: Yu, D. et al.. 1 9 9 7, Genes Cells 2: 4 5 7 - 4 6 6 ) . Z tl h <n TrS lz J: *) , => 
-i > v ii a: > +f x 7K=Fg'|4 □ 1*1 j*?^ -i >i * , S^Jlf t7 -f ^ ^ , il^^ix, M > ^ x 
N *7 >f ji x x -fe > 5M *7 >f ;u * # £ # t? v >f * M RNA^ >f ;u 7 X § DNA^- ^ SI 3 It h 

^^Si^^ti:^ 1 -?^. ^ >f ;u 7. r ; a% u - K ti DNAlcfci^T . Filfe^. HN 

-)4'uri -t± is ic a . -e^* t-eiias^tt^^ ^ ^ ^jk^^j^jsl* 

v^to*. mi.mm\Z. Zft<bX&2 itfz&fcTts J: V/*fcHf&<?>^ ^ X<7)^> ^n-^ 
gfiH ( #0 x li^KJS'tt □ 1*1 ^ >f ^ X (Vesicular stomatitis virus; VSV) <r> GH 6 S ( 
VSV-G) (J. Virology 39: 519- 5 2 8 ( 1 9 8 1 )) ) % n - H ~f Z m &=t 4 t * SO i£ . *ffl A3 

*s a L%m$ h±s c t \z =k 9 . mm^^^ a >i •^m=f--&r*fc2 i±z> z t h^m-z&z (Hi 

rata, T. et al., 2 0 0 2, J. Virol. Methods, 1 0 4:1 2 5 - 1 3 3; Inoue, M. et al., 2 0 0 3, J 
. Virol. 7 7:6 4 1 9 - 6 4 2 9 ) <> 
[ 0 0 4 8 ] 

-? a + ^mrna^ 4 >i ^it^^mm^mmMT'co • m w^?t dna^ x - 

7c * tz y>^fe#-\<^ffl * (integration) It&Zhtc^ (Lamb, R. A. and Kolakofs 
ky, D., Para m yxoviridae: The viruses and their replication. In: Fields B N . Knipe 

DM, Howley PM, (eds). Fields Virology, 3rd Edition, Vol. 2. Lippincott - Raven 
Publishers: Philadelphia, 1 9 9 6, pp. 1 1 7 7 - 1 2 0 4 ). znfzdbQ&itmigK: & Zl&ikts 
J; U^f^ittz £ cryg^miztert Z> H5Hto*£ c v -i + xMRNA^ -i >i t. <t> z <d iff & it 

. ~? 7 7 -£L 7cBf 7)^'|£lC±§ < m^f LT . Sffjlfe^ f&3H<7H3HTtt . fj^li 

■fe^sM^^* (sev) ^mm^ixmixtx tum^^m^mdb^n-f . y ) u<n 

< . #AIStt£^*JI8iffllc8oT££lc2Em-*S*)b*^3 *iTv>* (Yu, 
D. et al., Genes Cells 2, 4 5 7 - 4 6 6 ( 1 9 9 7 )) . * . # 7°^ H fiat M S H * If 7c 4 Z 
t lz «k A3tftT<7> -Y X * fzlt^ v *t- 'J > r^ftSKte (flexibility) 4 if ttH_h 
<7) > M *y h S . * 7c -fe > 5^ >f ^ >f x & , g \z t o T li jflf j^'ttT fltji^^: ^ D £ d 
6»*a «b ft X s to* x t h ic jht L T it ffi iltt ^ ft 4 z ti it * 7c . ff -b > ^ 

d ft *T-<50^a \z J: o T t ^clf $ tlT S (Hurwitz, J.L. et al., Vaccine 1 5: 5 3 3 - 5 4 
0, 1 9 9 7; Bitzer, M. et al.. J. Gene Med,. 5: 5 4 3 - 5 5 3, 2 0 0 3 ) . 3 <r> J: 7 lc. + 
xMRNA^ 7U x ^ ? ^ - li x ^^lfllcfcv^Tfflv^n-5^^ ? - t LTiATfffl?* 

[ 0 0 4 9 ] 

• ^Hl^a*7cli^^li.#^ffi^^^i±lc «k ») ff 7 3 h to*T# s. r^H©lc!4#J tlJ 

fJ^-^^H^lc^^^^ >f >i ^ 9 -ffl^i^ii. Mm^lz^Zftz^mSW ( ffi L ^ + 

ti-S IBI^fJ^- 3b* 1 0 % (11/11) W_h. *P U L < li20%W_h. «k *) *F * L < 1± 5 0% 121 
± x n t L < ti 7 0 % W _h . «k»)*F*L<l±80%^±x $^>lc*F*L<l±90%m±**«>S 
Z h 1C J: *) JtftWs~t 2> Z t to* T* # -5 o 15!) ^. It °7 ^ 7 V ^7 -f X -5 7 9 - T' tl li . M # fl5 
ft^W^vi t L T li . -b ^ a - 7.6t^^ ^rii tc li^« # 9 ^ -y * H H fiftlfex. X -f- ^ 
^ffl^£?r7£ (iff^BH 6 2 - 3 0 7 5 2 ^" iff i> Bg 6 2 - 3 3 8 7 9 ^ 1>« . is «k V iff & BH 6 2 -3 0 7 5 3 ^- 

i>«) . & j: ^7 d - xfit m&ii^m is «k v/* tzit^&frMfaiz u?km$ *<6^i* c wo 9 7/ 

3 2 0 1 0 ) ^ £ 0IJ -t £ C i: to*T- # £ to* . 3 tl <b lc ftj FI $ tl ft 
[ 0 0 5 0 ] 

ftt«ifM7)jfl]f|!iJiJ. _hlr2!lcie« L ^cPDGF-A<7>^m^ 7cl±PDGF-A* t 7 -i i: PDGFR a 



£ z b \z *) trfoiiz* zzx* z> J b it. mMo&LW&n&j&is 

J: Xf/tL tz\tm ft tIStl. J: 7 IC . tt^Srt * /^aM^ffilf -t* 3 i: % = 7 . jffi 

% 3 frj£k:i&T3 ft fflfitli. Ht*SFfc><b9 mmlilfi. SlUliS mmJilrt* J: 

9 $F * L < a 7 mmiil l*K £ 9 #f £ L < « 6 mmlil l*K J: 9 $F I; L < li 5 mmiil ft . =fc 0 #f £ L 
<li3 mmWrt<7)«J*-e*>S. * fz ltU-5- L ~* ? 9 - h <nWtMM^\z «k 9 . PDGF 

la - p 7 0 S 6 * - -t? is 7 Y >l ^3 3 tl . Ht $ ffi tf<^ JDL W & ^ Jf2 fiK 4? =k V fit ffl. S 

sti*. etna »k Ht jsf ^ <?>jfii at Bf s Mitm^jtufrj $ tis, ^.H-it^m 

ti^K ^ H o >- 7* ; < 9 A h ft £ <r> fa&yg . S # © lc li n => - Y > v h v V # M 
^L@£ * M v — a fz It 3 * 'J v-, # x ^ U > r 'J n — # v — * fz It 3 * 'J v - J: 
Df^<^fb^^l^i|#ft hTfr&l-rhtiZ o Mlcffittli 3 *i <b <?> £ 11 © ic fp # £ ftittfi^I 

^atftx^^v^ ~* ? ? — * it £-a. & z\^it3t T y -i >i x 

SiS^-li. ^ ? ?-^^4-Lf:ii<?)^,iT'S4LTt iv^ (ex vivoJS-5-). fll^li-*? 

7-fc^ALfcilMJ)S*>lll£rtaAfc*#£<b*i<5. iiA#Sttii^^>E^ffl 
aitSifctt, # ft 4> ck v # ic @ IB 3 ti § Jf lee a A ft tr <t> X H SU n n D i) *3b vr h fi £ . 
[ 0 0 5 1 ] 

f^JfStt. *%<^#m. ^-^ffi^^co^flg. J9:#-^^#k: =fc *) ^ft 

pff S: ^ t T «k tfiJ^.tt^^^^^^^-Tifetiii, ft * li * *>aE{£ic l gfflf * 

. ^Jx.ai0 10 — 10 13 pfu. ck *) L < ttlO 11 — 10 13 pfu^m^Lv^ v-f-^xMRNA^ 
-f^^T*>tit*. #Jx.tt" 2X 1 0 5 C I U ~ 5X 1 0 1 1 CIU fe^t Lu« Naked DNA. t > ^ -b 
>xf^@t. s i RNA^T* *U3\ Ht-Wl^ * fzlt^^iSim iz lgipff U fcl±«f!c©pff (^Jxti2^ 

^^^L<ttlOO M g~l mg**m^Lv^ 0 Ex v i voS^f tc T . ^ ^ 9 - &m A L TzMB 

*&^--t zm&it . mz.it mo i i~5oo<^mt#^ (fjiBstit *fct±>- ^- u 1*1) -? 
^©fflflatc ^ >f ^ ? 9 -^^Ai--5» jt€^i?A»mai±x mz-\t\^^\0mu. n% 

L < lt{^^{^mm^MMlz3W.-f Z Z t frT'B Z . a4itov>Ttt, Free dman 

SB et al Ann Intern Med 1 3 6:5 4 - 7 1 ( 2 0 0 2 ) it § : a*T*§ l>. v&&*>*t£D!l& 

[ 0 0 5 2 ] 

^Tzif^mit. PDGF-A(?>^m*fcl±PDGF-A*^ r >f v - t PDGFR a i: ^ la ^ * S S "t -5 
LT #&t/CM3iJlc t ffltS. tf-^^BHti. P DGF-A<^> * li PD 
GF-A*^E 9* -i i: PDGFR a i: <^^^* ISt * it&%l<7> . tkUm v& «^Mit lc 4? It S ft 
ffltc^rMi-£ 0 IIT\ Xlfifba-^ L X It , PDGF-Aaf5T<^ t > ^ -b > XRNA. siRNA. 

ck y|r > -fe > x RNA Is fz It s i RNA^: 3 - K i~ -5 ^ ^ 9 - t)*M ^ T' S § . £ hlz, PDGF 
-A*^ 5^>f jfcfcliPDGFRa lc IS ^ ~? % 9t ifctt M H . U »± M^^ttM fi S * ^ - K 
■t* ? 9 -)b*^l-f tiS. :^)iH^*IflftLxa, PDGF-A*t 5M v-Ufcii 
PDGFRa tc|S^i--SK#. J/L#»fn-. 4? «fc ^Df-7§'I4PDGFR a # l-f <b tl S . ^H-tL 

. mm^mmmiz&^^tzdbizjZMmv^^mizmmitz iiz z t^ns 

[ 0 0 5 3 ] 

±.m<r>tn.mmffl\*. ^^^^m^ic ^^r^tcfp#T§ ^p/fa^s#fcj= v/u tzitm 
/m*#t^tffi«T^oTJ:i\ ^ij^a\ ii^®7K. ^ii^j^tK. «ffl^*fM 



-7 - ft £ </> 1i fi^/ s m ^ k pif y tm- ? O * f^^f§#. M#&tcti=iv-r>-7NM 
«y ? 7 X N # -j Jigg- * 'J "7 - * fz It 3 * 'J v — x # 'J x * U > r n - >l if ') v - * fz It n 

#';v-4?j:ar*<?> fb^ 65iH#4ttfi»^b^5;HjifiUi. &tt tc j® ^ ft M 
fcHW-f* tc ti. ^#l/&^^:^^i£ltcfF§£ ti § tK Jgifttt 1 tc v§ fl? ~t £ ^ * fcli>gf#T£ 

[ 0 0 5 4 ] 

*l£ ^Ttiftv^ ftfc. #BJjflH»tf tc ^Iffl 3 tlfc^C^li . *B^0*<7>-ggi: L T ffi ^ jA 
£ tl -5 o 

[ 0 0 5 5 ] 

HSMC . MRC-5 . SAS. MH134. Q G 5 6 . TF. KN. EBC-K PC 9 . is £ U C 0 S 7 ^ It Ame r i c an T 
ype Culture Corrections OilALfco H <7> IB IS <50 Jc 7 tc . Jil T <?> m B ft ^ r-*- 
SU*. **i-?*iJ£tT*>«JgTHSMC4? J: VMRC5*HIISlcfl!ufc (On i ma r u M et al., Circ Res 
. 2002: 91 :723 — 730) o R a s , Ras — inhibitory peptide ( 5 0 m ra o 1 / L . Alexis Japan, Tokyo, 

Japan); p70S6K, p 7 0 S 6 K inhibitor raparaycin (100 ng/ml, Si gma— Al dr i ch Japan, Tok 
y o , Japan); P K C , P K C inhibitor bisindonlylraaleimide (100 n m o 1 / L . Sigma); P 1 3 K . P 
I3K— inhibitor wortmannin (120 nmol/L Sigma); ME K inhibitor U0126 (lO^mol/L p r 
omega K. K. , Tokyo, Japan); PKA, PKA-inhibotory peptide ( 1 m m o 1 / L . Calbiochem, Sa 
n Diego, CA) ; is J: V NF- k B. NF- k B inhibitor ALLN (5 m mo 1/L. Roche Diagnostics, 
Tokyo, Japan)o I/CPDGF-AA-* fn -V N I/lPDGFR a *P fa -V *f * is «k V n > N u - >i 

^-V^lgGliR&D systems (Minneapolis, MN) ±DAf L-fc. v ^ *FGF-2% n — K * Se 
V (SeV-FGF2) 4? <fc V* 7 ;u ^ x 7 oe ^ - -tf n - K & SeV (SeV-luci ferase) *#t?. 
1%m LfcfflA&£SeV<7> x h >v * ti. Witu<7>IQ«<7>iI 9 tcilt^ L (Masaki I et al., Ci 
rc Res. 2 0 0 2;9 0:9 6 6 - 9 7 3; Onimaru M et al., Circ Res. 2 0 0 2 1 9 1 : 7 2 3 - 7 3 0 ) . t h PDGFR 
a <o*IHJia^ K > ^ >^^m-t^ffl^m^SeVti^T<^ J= 7 £«3*Lfc. ©JFilS** ? 
60^-^7° ^ -v- (lorward-Bgl I I : 5 ' -a a AGATCT a t g g g g a c 1 1 c c c a t c c g g c-3 ' (Ir3?U g-^ : 9 
), reverse-Nhel: 5 ' - 1 1 GCTAGC t c a c 1 1 g t c a t c g t c g t c c 1 1 g t a g t c 1 1 c a g a a c g c a g g g t-3 ' (SC^'J 
: 10)) ^fflv^T. MRC-5*IHJia J: *) tett Lfc total RNA «k O atK^tc «k L cDNA 

^^Mtc LT cDNADfn- (it t34S^ : CDS<?> 1 - 1 5 7 5 1^*) fci#*gL. pcDNA3.1 (InVitrogen, 

Carlsbad, CA) tc ^ 7* ^ n - — > r L fz (SrZ^lJ S^- : 7 is «fc V 8) . capillary sequencer ( 
model CEQ 2 0 0 0 L, Beckman Coulter Inc. Fuller ton, CA) ^fflv^T. ^ 1Q ^ s ffi a 1 cf tl T 
o^t^ (GenBank No. NM- 0 0 6 2 0 6 ) i: tc -gCi" £ 3 t * BU L . Se V 1 8 + ^ n - K 
5il^7xn*t^-/^n-z>nf; (Hasan, M. K. et al., J. Gen. Virol. 78: 
2 8 1 3 - 2 8 2 0, 1 9 9 7 ) . 1>1 m ^ IB « <7> «fc 7 tc . Hi >g'|4 t h PDGFR a % $£M~t Z ffl * ^ ^. Se V (S 
eV-hsPDGFa) ^0iRt/i (Masaki I et al., Circ Res. 2 0 0 2:9 0:9 6 6 - 9 7 3; Onimaru M e 
t al., Circ Res. 2 0 0 2:9 1:7 2 3 - 7 3 0; Yon emi t s u Y et al., Nat Bio techno I. 2 0 0 0:1 8:9 7 
0 - 9 7 3 ) o 9xX?>^n -y -f- i > 7lz J; *J . SeV-hsPDCFa A L C OS 7«B fla<^> ig^ _h vf 
^1C nT^'ttt: h PDGFRa tlTv^ c h *»fil^3 flfz - 9 3Et%^) o 

[ 0 0 5 6 ] 

JIC57BL/6 {VMM) fcJc^balb/c nu/nu ^^7. (5Mft^) tiKBT Oriental Co., Ltd. ( 
Charles River Grade, Tosu, Saga, Japan) iUf Lfc. ^T^)®J^^,|^ti. ^HT^tl 

fc^NHc^oTHiteL. K-m±^\z is n ^m^i. ffl^m^-DNA. is &umyik&mmik^m 

mm^lz «k ^>0f5^ftfJ^<7>tlWfcJ= ^^ffl^jt^^JWfc J:^H*gjRW^vi»(No. 10 5)fc J: 
V^*n (No. 6) tctsrio fc. 



[ 0 0 5 7 ] 

SWM^fc J; um<7>^'&f? m<7>&tMl$\HM\zmm2 ntv^ (M a s a k 1 I et al., Cir 
c Res. 2 0 0 2:9 0 : 9 6 6 - 9 7 3; Onimaru M et al., Circ Res. 2 0 0 2 ; 9 1 : 7 2 3 - 7 3 0 ) . mir^^A 
T*li. ^^f^T<^(i-^:lc25M 1<^^ * 9 -m^±mWi 2 gfflfrlc&ALfc. ft fittPDGF-AA 
5£&<?> -i y fcf # JU ffeijtt , PDGF-AAiff ^^J+fnir^f * '9 ? n - * ;u I g G ( t F J: V v ^ x m 
&WlZ5±mjxfc-? 5) (R&D) t» 4 — -7^<7>v >f ? n§jgJEE#> -7 (Model 

1 0 0 7 D, ALZA Co., Mountain View, CA) £ /h L T FM ifu fBfR do ii 0 tc ff o (Masaki I e 
t a 1 . , Circ Res. 2 0 0 2:9 0:9 6 6 - 9 7 3 : Onimaru M e t a 1 . , Circ Res. 2 0 0 2 ; 9 1 : 7 2 3 - 7 3 0 ) „ 
[ 0 0 5 8 ] 

io 6 <7)$k$%rzi$mmmm*mm<7>&n\z&n.L . mmmn* 1 b*j§ icif fas l^. # 

te*><b7B&. RAP A (1.5 mg/kg/day) ^SBlirtix-^L/:. Day 7*fcli28k:. v ^ 7. 
*4*445E3 -ttM^ELISAlci* l fc. 
[ 0 0 5 9 ] 

mmffift u9-;i^>h77^^ (e i. i s a) 

Whu^> iet£ (Masaki I et al., Circ Res. 2 0 0 2:9 0:9 6 6 - 9 7 3: Onimaru M et al., Circ 
Res. 2 0 0 2:9 1:7 2 3 - 7 3 0 ) <^ii *) . v^^JKfffi. MM. is & Ut&^ftL + <r> M fi H #M * . Q 
uantikine Immunoassay systems^fflv^ W Jut tu Bfl lc 8£ o X v ^7 * ( 1 6 4i? «k V 2 2 0 T 
5 ; F VEGF-A. t F FGF-2 ( t F U «k V v ^ x^M^J^: 

f&ti) x t F HGF (R&D Systems Inc., Minneapolis, MNK «k V => v F HGF {~? a H G F t> 
If. li , Institute of Immunology Inc. Tokyo, Japan) tov^T^^Lt. 
[ 0 0 6 0 ] 

IS0GEN system (Wako Pure Chemicals, Osaka, Japan) T^IttL. St\* 
|L+^>>>^L> IcIe^ L t, > > 7" U > li , v > 7* A [a - 32 P] dCTP 7 ^ >i L 7° 
n--/h 60°CT- — Ift^ -f "7 '9 5M X 3 i±f- 0 > H £ 5J lEfb L p h o t o i m a g e r T* > ^ F > 
F -9 - lc # L . 

[ 0 0 6 1 ] 
'9 z ;i 2 4 ^ PGR 

I SO GEN system *fflv*T J® JfiLj&jffi*><b ^RNAfcttiiJ L. R N a s e '9 — D N a s e (Boehr inger) 
T-^SlL/co 5H± (25 ng) L ^RNA^ilK^F L . TaqMan EZ RT-PCR ki lis =k ^Sequenc 
e Detection System, model 7 0 0 0 (PE Biosystems) * ffl T 9t tu <?> t£ Bfl tc fi£v* F '9 7° 
^r— h TifBjg Lfc. PCT^7 -f v — 4? Jc VTaqMan^ n - rf <7> gkiztjk L v 
^XGAPDHn^fn-^^i^^g^viirLTfflv^c, =i > F n - >i co ^RNA (PEBiosyst 
ems) ^a^^m^fflv^T^ISL^ffl^lgmft^^^iSl^^^l^BHlc^v^^M^^^L 
fc. #iftfl-k:4JV>T£l&iH£^*>IE3&u ^^GAPDHL ^ ic «k ») ^7ifbL/i„ 

^ 1 

'9 T ^ ^ -f U P C R tc m 7' 7 -i "7 — ij J; Xf 7° n — <n ge^lj 



VEGF (t >^'Ja>*^: 137 bp) 

VEGF-lorward 5 ' -GCAGCCTGCTGTAACGATGAA-3 ' (ffifl! g-^ : 1 1) 
VEGF-reverse 5 ' -TC AC ATCTGCTGTGCTGTAGGA-3 ' (E3?U S-f- : 1 2) 

VEGF-hybridization probe 5 ' - F AM- C A T G C A G AT C A T G C G G A T C A A A C C T C - T AM R A- 3 ' (ffifljg-^ 
: 13) 

HGF (7^^'93>^^X: 8 7 bp) 

HGF-1 o rwa r d 5 ' -CAGC AATACCATTTGGAATGGAAT-3 ' (Sr3^iJS^-:i4) 
HGF-reverse 5 ' -TTGAAGTTCTCGGGAGTGATATCA-3 ' (K?U if : 1 5) 
HGF-hybridization probe 5 ' -F AM- C G T T G G G A TT C G C A G T A C C C T C A C A - T A MR A- 3 ' 

6) 



PDGF-A (T > V u > -4- X : 125 bp) 

PDGF-A- forward 5 '-CGTCAAGTGCCAGCCTTCA-3 

PDGF-A-reverse 5 '-ATGCACACTCCAGGTGTTCCT-3 (EfllS^rU) 

PDGF-A-h ybridization probe 5 '-FAM-CACTTTGGCCACCTTGACACTGCG-TAMRA-3 (ffi^JS^- 
: 19) 

PDGFRa (7>^ , Jn>*'fX: 148 bp) 

PDGFR « -forward 5 ' -GAGCATCTTCGAC AACCTCTACAC-3 ' (Efll § ^ : 2 0) 

PDGFRa -reverse 5 ' -CCGGTATCCACTCTTGATCTTATTG-3 ' (E#J 8 ^ : 2 1 ) 

PDGFRa -hybridization probe 5 ' -F AM- C C C T A T C C T G G C A T G A T G G T C G AT T C T- T AM R A- 3 ' (ffiftl 

S^- : 22) 

GAPDH (7>^i3>^^: 117 bp) 

GAPDH-f orward 5 '-CCTGGAGAAACCTGCCAAGTAT-3 (Ir3y"iJ g^- : 2 3) 
GAPDH-reverse 5 ' -TTGAAGTCGCAGGAGACAACCT-3 ' (ffi^ij g^- : 2 4) 

GAPDH-hybridization probe 5 ' -FAM-TGCCTGCTTCACC ACCTTCTTGATGT-TAMRA-3 ' (E^JS^ 
: 25) 



[ 0 0 6 2 ] 

U - jf - K -v g 2 - jg gE ft 

tt$ JfiLflt* U - H -v 7° ^ -Jsf'iTLtf (Laser Doppler perfusion image: LDPI) W 
*f*8l (Moor Instruments, Devon, UK) % ffl T lii flti <t> 15 R <?> ifi *) tc If fffi L (Masaki I 
e t a 1 . , C i r c Res. 2 0 0 2:90:9 6 6 - 9 7 3; On ima ru M e t a 1 . , C i r c Res. 2 0 0 2:9 1:7 2 3 - 7 3 0 ) 
o /J Nfji^JEL rUC J: § ^ V 7 /7 > H ) -i X^|Jf§ . jflj <7> I* flu tC "7 ;U - ^ - F % 

P I >f > t» >v 7 7. a f# ft |*| co p i x e 1 tc tt -f £ Ht * ft <?> P i x e 1 <r> Ft t LT^Lf:, 
[ 0 0 6 3 ] 

^T^)T-?flf«±SEM}: LT^L, F i s h e r <?> if IE tc J: § one-way ANOVAT'^^f L tz* 
£f?J##rT?li* ttxar (limb salvage score) TftLfc:£^$ (Masaki I et al., F 
ASEB J. 2 0 0 1 : 1 5: 1 2 9 4 - 1 2 9 6 ) % K a p 1 a n-Me y e r v£ T » 4ft L tz . £ H )& HE H" ft *«'I4 ti 1 
og rank testT^^L, P< 0. 0 5 * ftff ft t L tz . 

[ 0 0 6 4 ] 
[HtfefJ 1 ] 

#Hite0J"?t±. FGF-2 i? J: VPDGF-AAli. FGF-2^«^"t -5 PDGFR a <?> T v ~f U ^ ^ U - ^ 
3 >^ /h LTt^[B](Btc VEGFfc Jc VHGF/SF^m^/Cii-tS 3 fc^-*-. 

^JfilW^lfiLWfT^J^tcfc t+£ PDGF-AA^ 7-+ ;l tf>&gij%fp ffits fc#>* JflLvf 7 
-<7>*#T<:tgft L t h MC (MRC5fc J: VHSMC) tc 4? It £ F GF - 2 % L VE GF 45 «fc V HGF g$ 
ap^P^/io HI 1 AtcT^-t J: 7 tc . MR C 5 AH JJ3 <?> irg ft Jft + ^ <7> VE GF S£ f±S ti . FGF-2 \z «k *) 
2 ft fob*. ?VM-hklz & -oTltMWLZ ftftfr ^ tz (miktE)o m\z. PDGF-AAttHSMCigftift 
+ ^ VEGFS^ t FGF-2 VE GF ^ t '^b^f^b-b L^u:t 

frmW^fz (HIlA^)o -fj. FGF-24? «fc VPDGF-AA*ffl v^fc^Haj® l± . MRC 5 fc «fc VHSMC<7> 
ffl^UHJSMfciJUT . VEGFI&3S. (0 1 A) 4? «k VHCF/SF^S (^-7#4I^) tc R L T 
tfiligjfc &if C fc *>*¥!JBJJ L fc. MRC5IBfla t [b] t« tc . v ^ ^mmWfflMm IH3T3 

VEGFfe «k ^HGFfEBllctt-t S FGF-2 i: PDGF-AAcot^|B]^I*ib*lt^ ^ fttz (7- 7 #^ 
7^) =k 7 ^M^liW^fttc J: ^> -f M * ^ «D Jfi k: ^ 5i Uv^ c i: ti 

fc. M Jfil v& ^ # <?> IS ^ if ffl tc v^T t » FGF2fe J: ^PDGF-AA^S-^f "t 5 3 tc «k *) . ^ ti 
f ft =k ») t^v^*T?JfilW*f^*ili?-t* - **HT^i: %x 'bft^o ; 
-■»f > -/n -v h fW^t tc J; *) . MRC54? =k VHSMC<?> M ^ ^ *B tc 4? T F GF - 2 * L P DGF R 
a $j^r<7) t -v 7' u - u - x 3 > **7E g ftfc** (0 IB), PDGF-AAt±FGFRl<7>IE3ilt±^ft2 
(t'-^^JS^). cfttb^^^ti. F G F - 2 ti . WSI^SHJfitiJtt* VEGFte «k V 
HGF/SF<^%3i.^illfPi- -5 PDGF-AA<?>lt^* . PDGFRa ^ $5^Hlf5 * A L T IHIfJ L T v > 5 C 



[ 0 0 6 5 ] 

mmm 2] 

^<fV2 tl. PDGFR a -p 7 0S6K:> r^u- 15 3t fj£ 8& <o IS Sic J; *) y t v F $tl§ : fc^ 

"to 

MClc 4s It £ VEGF4s «k ^HGF/SFf&SUc &t?-tFGF-24s <k ^PDGF-AA<?> \M TO ft #JlH lc fln £ . 1s 
fEBH#^ti. F^iiu. F G F - 2 li . HSMCtc4st+£HGF/SF^mwf£micl?^i)-£Ras4s «k V p 7 0 S 6 K 
>- r+^fs3«4LT < PDGF-AA^ ft fitfl^^ _h# ^SC^aiULf; (Onimaru M et 
al., Circ Res. 2 0 0 2 ; 9 1 : 7 2 3 - 7 3 0 ) „ *%BH#^ti. *& *t # «H (MRC5JNHHa) fcfcuTfc 
. VEGF4sJ: vm/M^mz&^TMMLrz&frfl'bilZ t^MLtzo Mffi<7>m$L-?ffi.m$ 
fLTzk 7 tc. FGF-2«H^I&tC VEGF4s J: VHGF/SFS 6 M £ T -v 7° U dp ~ u - F L . C tl <b 
<?">$jlUiMEKffl.Mj\ Ras-inhibi tory peptide. 4s J: U p 7 0 S 6 K -i > t tr 9 - (RAPA) \z =k 
oT^frtifc (0 2A)o MRC5JNHHak:iJlt5FGF-2%^LfcVEGF^m<?>i^mjSi9^»»)]iL 
; -if > 7*n -y F flMfrTMi. HSMC % ffl o HGF/SF f&m^ it T* FM bu * ^ tl tz <r> t [sjtitc ( 
Onimaru M et aF, Circ Res. 2 0 0 2:9 1:7 2 3 - 7 3 0 ). bi-phasic (3 B$ m B i: * tl «k ») @t) ft 

vegf<5ot -v 7°L- u —i/ 3 > a*ie m L (0 2B). #J8!<?>;fr<?>VEGFfEBlii 

RAPAMLUk: «fc 9 tift^ib*. ^^<^Jf M^^mtiRAPAmaic «fc 9 ^lc^»t L (13 

2B)o 2h\z. FGF-2£^ L fcVEGF^fiW*>T ~? v - u - >> a > «. J/lPDGFR a J/C#rc 
Jc 0 fr^tc ft < ft O (020. RAPAT'Sllfl2 tl tz<r> t [5] f$T*£> o (02A). HGF/SFfES?. 
tc o v^T t iBl C *SSfc»#<b ftfc 3 i: ft* <b (t*- 9 #tM^) . MClc 4? v^TPDGFRa FGF- 
2£ A L fcVEGF*? J: VHGF/SF^^<?>19^fc =k D^fMlc <fcM*> &9J * * LTv^t $ 

[ 0 0 6 6 ] 

[HMO 3 ] 

n . PDGFRa it . v *y ^nmi&mskiz an & n^-2<^^mH]M\z^m^>^w\^ 

A > • tr i?,\z 4s tt 3FGF-2 -PDGFRa - VEGF/HGF^^f^lS tiS^^^-F*+l<?>Ma^P^S 
fc«>x FGF-2^^mi--Sffi^^^.-b> ^ *7 >f ^ X (S e V-F GF 2 ) * > tr # T* ffl T . 2 
ocojgij ^ <^^"7 X^jgjfiL^E t*^ s i-ft^*,C57BL/6^ r 7 X^^IRt (limb salvage mo 

del) is&U balb/c nu/nu v ^ x^^Hft^'E: -r*^ (au t o amp t a t i on model) (Mas a k i I et 
al., Circ Res. 2 0 0 2:9 0:9 6 6 - 9 7 3 ) ^fpfifiLfc (Masaki I et aF- Circ Res. 2 0 0 2:9 0: 
966-973: Onimaru M et aF, Circ Res. 2002:91:723-730: Compagni A et aF, Cancer 
Res. 2000:60:7163-7169: Yonemitsu Y et aF, Nat Biotechnol. 2 0 0 0:18:970-973: Mas 
aki I et aF, FASEB J. 2 0 0 1:1 5:1 2 9 4 - 1 2 9 6: Yamashita A et aF, J Immunol. 2 0 0 2:1 6 
3:4 5 0 - 4 5 7: Shoji F et al., Gene Ther. 2 0 0 3 ; 1 0 : 2 1 3-2 18) . ftltf^fii^ ELISAlc 
«k £T v -fe 4 -?FGF-2^5i|tJ%3a**fll^3 fifz^ ?^NM^) . t ^ 9 >f ^PCRlc J: 

-5 SiT <y -b -f T-liPDGF-Afc Jc V PDGFRa <^> MmRNA<7) t v ~? v - u - > 3 > tl 
(13 3 A4s J: VB) o ^cli^>7';i icfcoT, FGF-21C «k ») VEGF4? =k VHGF/SFIESl^ TO 
ttlcifiitiCl:*^^, ^^M^ttfjtPDGF-AA + fnJvL^lc =k *) mWi L . t/iRAPA^l 
lite Jc o T t MJft L (13 3 C4d «k VD) o RAPA<7> C^aitiiai U TtfiliS^ tl/i 
(m 3 E4s «k VF) . U fz. mm.M'E^Ji \z& n SFGF-2^-76^ ^imiiJjiPDGF-AAfji^fc Jc VRA 
PAtcJc^^^tl/i (0 4) 3 fc^ . PDGFRa L fcv&«« ft jflL W W ^ tc 4s 

T t <7> SSIJ % * L T 5 Z $ tl o 

[ 0 0 6 7 ] 

mmm 4 ] 

*HfflliW"?t±. PDGFRa -p70S6Ki- 7+ >i fcmU } &<r>m.m\t . &fMM ic 4s It £ Ml Wff^ 
m=?%t<r>¥£$L<7>&ft& t ltmm<^lzmmi^m (tumor dormancy) * M^i" S 3 i: ^^"t . 

M -^^^Jfgmtt. MCtc4s(-t-g)PDGFRa — p70S6K2> r+ tl ^SJSB&tt JflLWff ^tc^ 
IT** *) . RAPAaFGF-2^/hL^JtWff^tc4stt^|jiPDGF-AA49t#^^jm^Sffii--S :^ 



^o£i-£o L*>L«rfc*<b. ^tr* ? *&jfiLW*r£/xJ£k:im*. jft. S Sr £ Hfl i: it fa m \% 
\z RAP A frfp m T § § <^> fc> lc o T li @ ^ -5 o :nS|^^lct4fett, 2 o JRJ ❖ ^> 
Hl#JlWJiSttfcfflv*TlIl#]fiLW*f£<7>iftBftfcfr -o fc. Hf$#IJ!Stt t LT tt. VEGF. FGF-2. 
is J; VPDGF-AA^ffiU t h □ fgffi? ¥ + & 8H T *> 3 SAS . J: VSASJCifc 

^VEGFfc <k UFGF-2<7> £ & < . PDGF-AA^ £E3&li a tl * XffiflajgT' 

£ MH1 3 4^rffl fc. 
[ 0 0 6 8 ] 

m 5 A^Dlc^i" J: 7 \Z. RAPAttSASfc «k VMH 1 3 4M ^ <^ M S! ^ if M % fflJ ftl L/cZt^b 
. RAPA<^ftM^m&#MM<^JfiL«Sf+:i#MH+^l&m^ 7 -> li&W 3 t 

fr^mz ntz. pdgfr « -p 7 o s 6 km?s \z is n & tkmm #JlH frMmm iz ifcW l z\ t fc^-f 

Um-£2 t>izmz>tzib. t h PDGFRa HJvg^^^^-t § SeV-hsPDGFRa L . (it 

m^i^m^T v -fe >f -tsUSft^ff o fc. SHf? LfcJ: SeV-h sPDGFR a tiWM^^if 

«l*'fr«k:iaW Lfc (05E-F). li^HTf icISii^ 111 ^ L /: J: C ^> , ;u ^ 7 i 
^ - ^^Mt -5 Se V ? 9 Lfc=» > h n - iUcJt^. SeV-hsPDGFRa ^4%^ L 

IMJtS tiMIMM t t%".WJcM^ L Tufc (SAS- 1 u c i f erase : 415.1+104.9 nig vs. SA 
S-hsPDGFRa 54.3+9.6 mg, MH134 — luci feratse : 3,9 3 0.4 + 3 0 4.4 nig vs. MH 1 3 4-h s P DGF R 
a 2,6 5 4.4 + 2 9 6.5 nig, *ftf*l P = 0 . 0 0 2 7 J: V P = 0 . 0 10 6. ¥*9 + S.E.)o 
[ 0 0 6 9 ] 

RAPA^JtT^&^nfJf GfrJfMPIS (Vinals F et al., J Biol Chem. 1 9 9 9 : 2 7 4:2 6 7 7 6 
- 2 6 7 8 2: Yu Y et al., J Cell Physiol. 1 9 9 9 ;178:2 3 5 - 2 4 6 ) p 7 0 S 6 KM t It SU 

^l/CMfFfflfc^-S d SeV-hsPDGFRa Ic «k S PDGFRa -p 7 0S6USBS<?>lfiW 

fpffl ti#^ic,§5 < . «^c0^^-^ff ^*)nmmizmmmm^mm-t^zti}^m 

[ 0 0 7 0 ] 

PDGFR a -p70S6K>- r -y >i € 3S K Ifi ^ Ic «fc -5 f/t Rt $ #J * fc* Hi « Sf £ B + <^> % 3£ 7 - 
>KJ:^4v^k%|^ft5fcft, -f>tf#fc«J:V>f>trhak:iJV^Tx R AP kco W ft T is 
ZUftWUTlz tsrt Z\tW<r>?£$l-&m^rzo ig^Zklzis^Tlt. 100 ng/ml <7) RAPAti SAS<?> 
1*1 HmEGF#Sfc»**JG&4KJI8<?>ira3 0a>«b 5 0 % lc * « tc ili^> 2 11 ^ f&<7) Hi« (nfj$ 

S¥_hi^lfflfla?S : QG56. TF. KN. EBC-K «k : PC9) Tt, normox i a^)*ffT'l£ 

^ftg^^^lBj+i^Mi^^a^ti^o lBj+i<^^imiift!i<?> ri\, — -ffrh t^a^tixv^ (Gu 
ba M et al., Nat Med. 2 0 0 2 : 8 : 1 2 8 - 1 3 5 ) . £ tz , &mMM iz £> T PDGF-AAfc «k ^FGF-2 
^micW-t^RAPA^^Wliftm^ ti*^o (t-?#}1^)„ L^L*3t>»^. MH134M* 
CO >f > tf # If fffilc fcv^T ti . RAPA^II L T 3 B * tz It 7 S fc^UM F*9 T'<^ VECFflSltt . ^ -v 
7 t- -T-^II L n > h n - ;u t tb^1f«lc +# L (06A)o $ <b Cv M^J^ Hf& lc 4? 
v^T » RAPA^A<^H4fi fc^ 7 B ^ <?> JfiL ^ M ^ LTuKt**, H >v + ^ - H ^ff Iff ic 
J; »J fflBH L (13 6 B) o 
[ 0 0 7 1 ] 

C ti^^JJSSliJUT^ «k 7 tciiBH Li5, RAPA«t2Ml?l-ll (hypoxia) ^S^ipL. 
^<7)*S*. hypoxi ilztkW L LTVEGF**-r >v 7° u ^ ^ u - h $ tlx RAPA^/hL 

7^ > L =l V - ^ 3 > ^ ffl ^ $ tl o 3 <?5 mm It . W TcO J: 7 L T BU $ tl . *g 
«MH134tcfcMt^hypoxia (2. 5% 0 2 ) /b*M4ii" * VEGF^^tc W L T . RAPAtt. tlTlil. 
g/M6^)ift*Li>^§4v^ (160. la] *i *S HI . H ^ <^lfflflat* X-m h tl 

(+- 9itm*) = 

[ 0 0 7 2 ] 

f :T\ SAS<t> xenog r al 1 1 ^ >i \z is » t FfciW^ XJff S fl5 EL I SA^^ ffl T VEG 
F<^te3S*W^fc. Hff^lcfcv^T. RAPAtt^ 7 ^ xVEGFSk: li^f . thVEGF^*-W. 
tc _h^L ^ iktzZ t frh (0 6D)x (li«lfflflati3*<^VEGF<?>+#l± . § Hi « ^ A Sf ^ H =? 
<D^^<r)^m^\z &h~f. ?S±JfilSm*iSfl& i: -tS JfiL W*f^k: «k * hypoxi ate tis 

C t ft*^ ^ tl/io 

[ 0 0 7 3 ] 



mmm 5 ] 

*Hfl£0jT&. PDGF-A^ fEBl^Plimc £ SlMif m^jfljftj^fj^i- -5 . 

t h PDGF-Aia + ? n--> 7-&1>JlT<t> £ 7 left o fc. MRC Sfffl US mRNA J; *) if Hs^T (I 
s o g e n , 01 i g o dT primer*1$ffl) LfecDNA^fflv^ 7t r? -M7^7- AA GAATTf, ATGAGG 
ACCTTGGCTTGCCTGC (ffifll S-^ : 26K 'I^-^^M - ?- AALiAHLTTAGGTGGGTTTTAAC CTTT 
TTCTTTT (le^JS^- : 2 7) % ffl T PCR* fr o fz (T J&g&li E c oR I g&fi) . 96°C5^<?)|£. 96 
t;30#-60°C45#-72°C45#*35 + 7 W 7 2 °C 5 9r * tf o . PCRM ( 6 3 6 bp) * 
TA * n - ^> r 7 57 _ p c R II (MliiS^, Invitrogen) lc^7^n-_> 7Lfc. K 

x - ? ^> x > ric «k *) mm&MiioRwzxm *> & l . ^3&^*?- pc dna 

3.1(1) (Mliia^> Invitrogen) ^ + ^ 7 n - - > r L „ ft| WMIk S a c I T*^ Br L T 7j 
|SH£«fiii8L, t> XitfeT^ISJSLfe (p c DNA3-a sPDGF A) . 

[ 0 0 7 4 ] 

*F#fok:*$A L /zVEGFitfeT <7)f&3Etc^-t 3 PDGF-A<^fE3a<7)*M<7>i£lF*H^ § fc#>. 
NIH3T3lffl)jStC t F VEGF16 5%^7- 7A;F^M- (p c DNA3-h VE GF 16 5) !:T>ft>Xt 
h PDGF-AfE3E-< 7 9 - (pcDNAS-asPDGFA) * la] Bf tc 31 A L . n > F n - ;u t L X 

x ^^/ 7 57 _ (p c DN A 3.1) %.fzltt: h VE GF 1 6 5^1^ ^ 7 X ; F ^ M - (p cDNA3-h VEGF 1 6 
5) **&T?i?ALfc«H)ia*f^«l LVEGFU ^^*it«Lfc. *<5D*S*. ^ ~< ? 57 _ ( p c D N A 

3. i) m Ammfr h coviw ^m.i$tf>& zn-t. P cdnas-iivegf 16 5*8*%*$ a l ^ 0 ua «b 

^VEGFU-^^li 2.4 2 + 0.7 3 ( + 43 + S.E.K p c DNA3-h VEGF 1 6 5 «k U p c DNA3-a s PDGF A* # 
^ALfcWUia^^^VEGFU ^^ti 2 . 2 7 + 0. S1X& 9 . VEGF 1 6 5 U ~* ^ It . p cDNA3-a sPDGFA 

<^4>A<^irMic «k *) ir.g.&i^w^'gt+ir . pdgf-at>t> t.ic * § ^f^vegf^je^^ 

+ j£ \t JL <b ft & v> c t h*n m L (07). 
[ 0 0 7 5 ] 

thlfifel, mmizttL. T>*-b>*fcF PDGF-Af&ia-^ 7 9 - (p cDNA3-a sPDGFA 
) ^itfe + ipAL. ^^0MK««Uiattc^f^«l*ff o fc. Mttftlcii. M*BH3t* (SAS, 
TF, QG56, A 5 4 9 ) — - Li pofectamine {M&ffiM > Life Technologies) lz X p c DNA3-a s PDG 
FAth7>X7x^y a>t, G 4 1 8 5 0 0 ^ g/m 1 (Proraega) icTigftL. iSfeillfitt 
%mtzo Ztih^mU^n well p 1 a telcT s ing 1 e cell c u 1 t u r e * Fr v> , EL I SAlc X P DGF - 

X10 5 M*6 well platelet . -Bfttg^L. JfiLvt^^RPMI 1 6 4 0 igtftlc T 2 0wa s h L . 
Jfllvf^#RPMI 1 6 4 0 igiHl lmllc T 2 4 Bf W ^ > * ^ ^ - h L . ^ <?> ^ «H )fi * 0 JR L . PDGF 
-AA ELISA kit (R&D) lz X PDGF-AA^ 5tM U ^ * ^« L ^ . faJtilc. tgft^+lc^^^ 
tl/iVEGF*. ELISAICT^» L fc. ^>+ t L TS< 7 ? - f i| A L fciifflfOt 

[ 0 0 7 6 ] 

0 8 (A) ttx ^-ft^fflflaicfclt^PDGFRa <^^m*RT-PCRlc «k ») 11^ L fcJlg**^^. 
L fcltt^lfflfla^T tcPDCFRa ^MLTv^ Z i: **#!|Bfl Lfz. Z il h <?> M M B \z T 
> +-b> X t h PDGF-A^Jl^ 7 9 A L f; J: C ^ , <?> ftt » IB ^ lc fev^ T . PDGF-A 

A^^i^U ^^**iSk:i&T5 i: laj^tc. VEGF<7) U ^> T $ * c t 
Lfc (08 (B) ~ (E) ) o 
[ 0 0 7 7 ] 

#ac. PDGF-A<?>^«*iaSLfc«iNHJfik:-3V>T. #tt t -y + >f tc J: *) mm <r> if mtt 
<?>^fb*ifi^/io +§eTftM L fc^IiitifflUa 1X10 6 H*. Balb/c nude^^x (5 
MM. *t) ^Il^^TftltLfco FM^. tt«+ X<7>ft-IIJ*M3[HHT o fc. 
l±x 7r/6*a*b*c icttlLfc (a, b, fcJ;^c XtmM^W^. is =k . 

0 9 tc^-t J: 7 PDGF-AT> • ^ -b > ^^¥tM^ i± tz^X coUMmmiZ te^X . Mmftfe 
co BH ^> >5r <ft T * fig o in vitroTtt. Z ti ^> <^lfflfla^i# miltc *jgH l± & a* o 

[ 0 0 7 8 ] 

t F fl*?S^»f*f]»3BI*k:fclt -6 . PDGF-A i: VEGF <?>mRNA^^^ ffi M * 'i T ^ 9 ^ APCRtc 



J: *) M^fzo mt¥$l\z it. t h M-ialflM • iE^ffi^S «k «9 mRNA^jlfK^fe * LT cDNA 

^i^NL (Isogen, 01 igo dT p r i me r ^ 4$ffl K AB I ZOOOfcffluT T ^ 5M APCRlc «k 9 PD 
GF-A oiRNAt^l L to 7 t "7 - F 7' 7 -i ^? — h LT TCCACGCCACTAAGCATGTG (ffiflJS-^: 
28). 'J M--X7-7 LT TCGACCTGACTCCGAGGAAT (ffi?U : 2 9K Tatiman^n- 

7- (F AM. T AMR A) HT CTGCAAGACCAGGACGGTCATTTACGA (gEfll g-^ : 3 0) *m^tz. 50°C 
2t>^)^:. 96°C lQ^fcfr * 9 5°C 1 5#- 6 0°C 1 y>^: 4 0 7 ^ ff o . IS*. ffi&is&Vit 
Mmt$j\z. PDGF-A^^fcVEGF^^tt'friSlcfflK-t* c t fc**PJHH Lfc (HI 1 0 ) . etui 
. PDGF-A<7>*- h 7 9 >f >4c «k VEGF^mi^i?^ x-^a**. lEfifffiHico a & . 4& \z fe 
uttiji LTUS: t^fjk^-? & ° 
[ 0 0 7 9 ] 

t h Hrti^^i^^^tcfctt^PDGF-AA^tt* t m%^-&L<r>wm-&m^rzo ti>»* 

43JRklSI*k:*Jl+ SPDGF-AA^m^^Sffi^fb^^ffelc =k 9 HI ^ £ . t hWiftH:^ 

^ 7 -f > L. PBSICT 30i£}# L fc. 3% * * U 5 ^ 7 \Z X 3 0 t> K ^ a <y ^ > ^ ^ 
v*. [tfL t h PDGF-AAJ/li*. 60fg^?R. R&D) IC T 4°C H&jxJ£2 it . PBST30 

ifcvf ^. 2)XI/C# ( t 7. h 7 t > x > 7° >i 7. -f- >f > MAX PO (GK Ni chi r e i Corp. ) \ZX 
mU. 30t>JxJ£2 -l±. DABtcTf&fe^ i±fco Ell 1 4C^i" <k 7 4C . PDGF-AAI©'t£Jii|i 

j-mt, m , &&^to j ctititmLx^Mizi&t)-i rz« znh^^M^ h . pdgf-a<jo v 

•Ulcfett § PDGF-A<^f£iE^IiJ^ L . PDGF-A<7>^3afc**fciiJ § ftfcig . ^m**rBtt^lg« 

\zit^m'\±x*& *) . fikh^&tmmztiz. %rz. z^^^itn^-kco^Ma 

[ 0 0 8 0 ] 

*mniz i 9 . PDGF-A^^m* fcliPDGF-A* t5Mv-i:PDGFRa ^IS^^fiitS 
LTHIMM^«0i-£ 7^v£3t?*Jfi^ $ tlfc. PDGF-AAlc J: 5 PDGFRa -p70S6Kx r 

tiilLTv^o * tt ^-<7>M2lfflMlc felt § PDGF-A^^JE^ ESt -5 3 i: ic i o T 

. *> £ WiPDGF-A* t 5M v- t PDGFRa i: <JO*S a * ESt -5 3 t tc Jc o T . (H^JjIlW^ 

mtmm^fi. mm^mm^mm-t ^> z t ^§ 5 . 

[Elffi^W^'SriiBH] 
[ 0 0 8 1 ] 

[0 1] VEGF^JE^-F 'VT-^aU-y 3 > tc felt S FGF-2fe J: V PDGF-AA^ fFffl ftfll 
^W*f?fS**^-r0T?*>S. (A) ffl^^l^.FGF-2fe «k t/PDGF-AAlit^lB] LTiifffl 
33 (MR C 5 ) teiVifffllBlia (HSMC) fc> <b <?>VEGF$Hfc*Ji*fli 3 S . JfiLvt^F#* 
ft T-?4 8B?IB 7* u >f > ^ - 3>L fz&.. &«HHaM^FGF-2fe =t V/ifc liPDGF-A 

ATJlWSCLfc. /2Erf^^. tg«i*^ELISAlc#t L fc. n = 3o * P<0.01. # P < 0 . 0 5. 

(B) MRC5«BHafe ck ^HSMCtc felt § FGF-2^ L /iPDGFRa mRN AfE3^<?> 9 >f u u - 7. 

; - *f> -7* a >y h JflLvf ^ ^*ft TT48l^ra ^^f^-y 3>L felt. 

#iNHJfiM*FGF-2-?l|aj50CLfc. EI ^ L \z MU* L . ; - "f > u v V Mffi 

izPiLfzc > H * Df^fb t . 7tF ^ >-^t-%fflv»fc7>y F > F 'J-diffk: 

[02] PDGFRa -P/0S6KS . W*^5«HJfik: fe It F G F - 2 % L VE GF/HGF If M © /2 
ffl©^3ak:^MT?*>S 3 i: %it0?*4. (A) MRC 5«HBa^> VEGFfe «k VHGF^>5tc 

-tfflflart x r + >i fcmuv&<r>m * <r>m.mm^mw;» i%fbs#&tt48i^w^u 

>f>df.zL-5-^3>Lfc^x ft^<^iaSffJ^>i¥fcT^/cli^^fcTT'. 10 n g/m 1 t 
h ffl^»x.FGF-2Tffflfla^fiJ-^ L fc. /2l^^^. ±g*t^ EL I SAlc & L fc. §g| n = 3o * 
P<0. 0 1 o (B) p70S6KSS»J"?* -5 ^ >f x > (RAPA) It . MRC5iNB)ia^FGF-2^ /h 
L/iVEGF mRNAIE3&*>&»i-7 x-Xfcih#><6. 1 % FBS^T ft T T 4 8^ V >f > - 
-^3>Lfc^. 10 ng/mlco t h ffi A^iFGF-2T««Bm^*lJ^ L fz. m^Ltzmmx 
mmt:\B\WL. ;-^f>7*D'v FfSlfttfo/i. K * Df^fb L . -7 + h 4 ^ - >" 



V - % m ^tz > i/ F > F M - $?Uf JC ^ L 7c . ^7 7|i, h l )7 ,1 )7-^Ilwg 
*^lxB^ L fcVEGF*>fflWmRNAU ^ ^ * P<0. 0 K (C) FGF-2^/h 

L ^VEGF5>*^)±#t±7c^lcPDGFR« ic^^-t § o 1 % FBS^pfc TT 4 8 Iff IB 7° V -i y * 
^ ~<- >< 3 > Ltz'&. KPDGFRa 4> fn fit # <?> ?^ £ T * tli#SftTl?, MRC5*fflfl&^10 
ng/ml^ t F ffl^m^FGF-2T$ijm L fc. 72HfW&. *g*ftfc EL I SAC # L fc. HGFH3&IC 
•o^T^Sffi^)^*tit (^-^Nl^h * P<0.01„ 
[03] PDGFR a ^ ic J: ») $£<*V 3 tl £ VEGF =k ?/HGF<7> T 7 7° u dp ^ u - ^ a > li . v 

* P< 0. 0 1 o # P<0.05o (AteiVB) FGF-2jfiftTi§i A^tf o tzMtx t \i 
i!r^C57BL6$;JK =E ^ *k:*Jl* * JglfiL:A}BI$7T*<7>PDCF-A (±;<*^) U J: VPDGF 
Ra (T><*^) niRNAffl^tf£3a^^^Siio IS jflL m 4P if <JO ft & lc. SeV-mFGF 2 (10' 
plague forming units: pfu) ^ §j Itl ft >±tl L 7c o g-BflBlc. AJlfj > 7° >i^ M SK 
L V 5M APCRlcflSLfc. t*- 7&GAPDH mRNA^^U ^ ^ T* ^ i£ ft L . 

IfBT, n > h n - ^ ^ x ^ ^ ? - (SeV-luci f erase) £ a A L 7c JS JDL v ^ * 1 
*fcl!2M'**3> P n - 7 ^7 7s t L 7C Jt>* . C tl «b <7) V ^7 7. a jg jji |g c Lfc7 

^ XT'I^ tifcifS* i: ls]fi *>*SJH*^ L 7c (7*- (CteiVD) F G F - 2 afi 

AlzWtB . J/CPDGF-AA*faJ/C# ( ^ a P rj ,uj 0 2 D#M) isfciiRAPA (1. 5 mg 
/kg/day. SBIKrtiiA) ?#LII L tz C 5 7BL6&J8 t -F ^ v ^ x ic felt -5 Jg Ml ±Mffi 
T^VEGF (±'**'U) fcckVHGF (T'**^) lnRNAfflxtf&m^ tBijfi. 0 2 A^iSlfiL 
ffik 4? «k ^JgjflL+FGF-2§¥ ^ Is] C "7^ fcffiv^fc. g-BflBT. n 7 h n - ^ 

— (SeV-luci (erase) A L 7cJSlflL^ ^ 7. 1 £ fz It 2M#^ 3 > P n - ;i, 

7^ 7x t Lfc) l ) 5 \ J^Jt<^^^^3L7cV^XTa^tl7cM*t[^^<^*Sm^7KL7c ( 

t-?#}I^) 0 (EfciVF) R A P A li s V? xJJSjgjflL&Jgc^ ^ >i \zisrt £ FGF-2^<fV 
L 7c VEGF (±>**;u) *?J:VHGF (T'**^) IfiS^M^SStS. day 0<7>r!uB 
^•bRAPA (1.5 mg/kg/day, SB) IK)±A^^iaL, day OT-Jgjfll^ ^^Sfe L tz, % 
cotiflz. 10 7 pfu <?) =f > h a - ji O A tl x (SeV-1 ici f erase) * t± SeV-mFGF 
I^IrtaA t tz. 2B'&. AiIg5^ELISAfc^ l tco FGF-231ft^i| A^ L T |j^a# $ tl 
7c?f-*'f4FGF-2i£3Eti. RAP AT Mil Lfcv^xi: L £ ^ 7. t S vm± a «b tl ^ o 

[04] JRjSriL^£ec L 7cbalb/c nu/nu^^x (J&flftig t t*^ ) fcfcv^T. I/lPDGF-A 
A^fnt)t#tJ. RAPAi: fBltilc. F GF-231 fifil A<?> % 7^ i± -5 3 i: * ^i" 0 T*£> S 
o IK<^T^^ 1 2<7>$tJ& X rj 7- lc J: *) m& L . t*— ^ * 1 og-r ank t e s t T W ffi 1 L 7c . KP 
DGF-AA*fnj/L#^ . 7» 7. # - >»f <7>>g3gJ± # > # A^ <<V L fcJSIS^ <?>3i^c]K 
ili ( 2 0 0 m g/7 B ) lei ►Jg^Lfc. ^»lc «k s JgjfiLl^i|<ofi.^lc t . fin ftlc IR US ft 

<7) # - 7 X )± A (10 0m g) % ff o 7C o 

[0 5] Hi-MMtc:fcMT>5RAPA^If ^#JJ[I. «k V > tr # =k V -f > tr F n Tco jfi. 
WfF4£itMHT<^%3atcS!?i-RAPA^lIi<?>^*^^-t0T*>^ „ § Hi « ^ m M 10 6 *ffl 
fia^^T#1t L X 1 B mz . RAPA (15 mg/kg/day) Is fz It 0.1 mol/L <7> ') 
MMU^ (PBS) <7)IBl*lSA^iB x *>-6vM±SeV-luci!erase*fcl±SeV-hsPDGFRa 
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SEQUENCE LISTING 
< 1 1 0 > DNAVEC RESEARCH INC. 
< 1 2 0 > Method for suppressing tumor growth 

< 1 3 0 > D 3 - X 0 3 1 1 

< 1 6 0 > 30 

< 1 7 0 > Patentln version 3.1 

< 2 1 0 > 1 

< 2 1 1 > 2 7 9 7 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > ( 8 3 9 ) . . ( 1 4 / 1 ) 

< 2 2 3 > 

< 4 0 0 > 1 

acgcgcgccc tgcggagccc gcccaactcc ggcgagccgg gcctgcgcct actcctcctc 60 

ctcctctccc ggcggcggct gcggcggagg cgccgactcg gccttgcgcc cgccctcagg 120 

cccgcgcggg cggcgcagcg aggccccggg cggcgggtgg tggctgccag gcggctcggc 180 

cgcgggcgct gcccggcccc ggcgagcgga gggcggagcg cggcgccgga gccgagggcg 240 

cgccgcggag ggggtgctgg gccgcgctgt gcccggccgg gcggcggctg caagaggagg 300 

ccggaggcga gcgcggggcc ggcggtgggc gcgcagggcg gctcgcagct cgcagccggg 360 

gccgggccag gcgttcaggc aggtgatcgg tgtggcggcg gcggcggcgg cggccccaga 420 

ctccctccgg agttcttctt ggggctgatg tccgcaaata tgcagaatta ccggccgggt 480 

cgctcctgaa gccagcgcgg ggagcgagcg cggcggcggc cagcaccggg aacgcaccga 540 

ggaagaagcc cagcccccgc cctccgcccc ttccgtcccc accccctacc cggcggccca 600 

ggaggctccc cggctgcggc gcgcactccc tgtttctcct cctcctggct ggcgctgcct 660 

gcctctccgc actcactgct cgccgggcgc cgtccgccag ctccgtgctc cccgcgccac 720 

cctcctccgg gccgcgctcc ctaagggatg gtactgaatt tcgccgccac aggagaccgg 780 



c t g g a g c g c c 

a t g a g g a c c 

Met Ar g T h r 

1 

cat g 1 1 c t g 

His V a 1 Leu 



c t g g c c c g c 

Leu Ala Ar g 

35 

gag a t a g a c 

G 1 u lie Asp 

50 

get c a c g g g 

Ala His Gly 

65 

c c c a 1 1 egg 

Pro lie Ar g 



a a g a c c a g g 
Ly s Th r Ar g 



a c g tec g c c 

Th r Se r Ala 

115 

t g c a c c g g c 

C y s Th r Gly 

130 

g t c c a c c a c 

Val His His 

145 

a a g c c a a a a 

L y s Pro L y s 



t g c gee t g c 
C y s Ala C y s 



g c c c c g c g c c 

1 1 g get t g c 

Leu Ala C y s 

5 

g c c gag g a a 

Ala G 1 u G 1 u 

20 

a g t c a g ate 

Se r Gin Me 



tec g t a g g g 
Ser Val Gly 



g t c c a c g c c 

Val His Ala 

70 

a g g a a g a g a 

Arg Lys Ar g 

85 

a c g g t c a 1 1 

Thr Val Me 

100 

a a c 1 1 c c t g 

Asn Phe Leu 



t g c t g c a a c 
C y s C y s Asn 



c g c age g t c 

Arg Ser Val 

150 

1 1 a a a a g a a 

Leu Lys G 1 u 

165 

g c g ace a c a 

Ala Thr Thr 

180 



c g c c t c t c c t 

c t g c t g etc 
Leu Leu Leu 



g c c gag ate 

Ala Glu lie 

25 

c a c age ate 

His Ser lie 

40 

a g t gag gat 

Ser Glu Asp 

55 

act a a g cat 

Thr Lys His 



age ate gag 
Ser Me Glu 



t a c gag a 1 1 

Tyr Glu Me 

105 

ate t g g c c c 

Me T r p Pro 

120 

a c g age a g t 

Thr Ser Ser 

135 

a a g g t g gee 

Lys Val Ala 



g t c c a g g t g 
Val Gin Val 



age c t g a a t 
Ser Leu Asn 

185 



cgagcag cca 

etc g g c t g c 

Leu Gly C y s 

10 

c c c c g c gag 

Pro Arg Glu 



egg g a c etc 
Arg Asp Leu 



t c t 1 1 g g a c 

Ser Leu Asp 

60 

g t g c c c gag 

Val Pro Glu 

75 

g a a get g t c 

Glu Ala Val 

90 

c c t egg a g t 

Pro Arg Ser 



c c g t g c g t g 
Pro C y s Val 



g t c a a g t g c 

Val Lys C y s 

140 

a a g g t g g a a 

Lys Val Glu 

155 

a g g 1 1 a gag 

Arg Leu Glu 

170 

c c g gat tat 

Pro Asp Tyr 



c g c c t c g g g a 

g g a t a c etc 

Gly Tyr Leu 

15 

g t g ate gag 

Val Me Glu 

30 

c a g c g a etc 

Gin Arg Leu 

45 

a c c age c t g 

Thr Ser Leu 



a a g egg c c c 
Lys Arg Pro 



c c c get g t c 

Pro Ala Val 

95 

c a g g t c g a c 

Gin Val Asp 

110 

gag g t g a a a 

Glu Val Lys 

125 

c a g c c c tec 

Gin Pro Ser 



t a c g t c a g g 
Tyr Val Arg 



gag cat 1 1 g 
Glu His Leu 

175 

egg g a a gag 
Arg Glu Glu 

190 



gcg 838 

gee 886 
Ala 



a g g 9 3 4 

Arg 



ctg 982 
Leu 



a g a 1030 
A r g 



ctg 1078 
L e u 

80 

tgc 1126 
C y s 



c c c 117 4 

Pro 



cgc 1222 
A r g 



cgc 1270 
A r g 



aag 1318 

L y s 

160 

gag 13 6 6 

Glu 



g a c 14 14 
As p 



acg gga agg cct agg gag tea ggt aaa aaa egg aaa aga aaa agg tta 1462 

Thr Gly Arg Pro Arg G 1 u Ser Gly Lys Lys Arg Lys Arg Lys Arg Leu 

195 200 205 

aaa ccc ace taagatgtga ggtgaggatg agccgcagcc ctttcctggg 1511 
Lys Pro Thr 

210 

acatggatgt acatggcgtg ttacattcct gaacctacta tgtacggtgc tttattgeca 1571 

gtgtgcggtc tttgttctcc tccgtgaaaa actgtgtccg agaacactcg ggagaacaaa 1631 

gagacagtgc acatttgttt aatgtgacat caaagcaagt attgtagcac teggtgaage 1691 

agtaagaagc ttccttgtca aaaagagaga gagagagaga gagagagaaa acaaaaccac 1/51 

aaatgacaaa aacaaaaegg actcacaaaa atatctaaac tcgatgagat ggagggtege 1811 

cccgtgggat ggaagtgcag aggtctcagc agactggatt tctgtccggg tggtcacagg 1871 

tgcttttttg ccgaggatgc agagectget ttgggaacga ctccagaggg gtgctggtgg 1931 

getctgeagg gcccgcagga agcaggaatg tcttggaaac cgccacgcga actttagaaa 1991 

ccacacctcc tcgctgtagt atttaagece atacagaaac cttcctgaga gecttaagtg 2051 

Sttttttttt ttgtttttgt tttgtttttt ttttttttgt tttttttttt tttttttttt 2111 

tttacaccat aaagtgatta ttaagcttcc ttttactctt tggctagctt tttttttttt 2171 

tttttttttt ttttttttta attatctctt ggatgacatt tacaccgata acacacaggc 2231 

tgctgtaact gtcaggacag tgcgacggta tttttcctag caagatgeaa actaatgaga 2291 

tgtattaaaa taaacatggt atacctacct atgeatcatt tcctaaatgt ttctggcttt 2351 

gtgtttctcc cttaccctgc tttatttgtt aatttaagee attttgaaag aactatgegt 2411 

caaccaatcg t a c g c c g t c c c t g c g g c a c c t g c c c c a g a g c c c g 1 1 1 g t g g c t g a g t g a c 2 4 7 1 

aacttgttcc ccgcagtgca cacctagaat gctgtgttcc cacgcggcac gtgagatgea 2531 

ttgccgcttc tgtctgtgtt gttggtgtgc cctggtgccg tggtggcggt cactccctct 2591 

getgecagtg tttggacaga acccaaattc tttatttttg gtaagatatt gtgetttace 2651 

tgtattaaca gaaatgtgtg tgtgtggttt gtttttttgt aaaggtgaag tttgtatgtt 2711 

tacctaatat tacctgtttt gtatacctga gagectgeta tgttcttctt ttgttgatcc 2771 



a a a a 1 1 a a a a a a a a a a t a c c a c c a a c 



2 7 9 7 



< 2 1 0 > 2 

< 2 1 1 > 211 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 2 

Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala 

15 10 15 

His Val Leu Ala Glu Glu Ala Glu lie Pro Arg Glu V a 1 lie Glu Arg 

20 25 30 

Leu Ala Arg Ser Gin lie His Ser lie Arg Asp Leu Gin Arg Leu Leu 

35 40 45 

Glu lie Asp Ser Val Gly Ser Glu Asp Ser Leu Asp Thr Ser Leu Arg 

50 55 60 

Ala His Gly Val His Ala Thr Lys His Val Pro Glu Lys Arg Pro Leu 

65 70 75 80 

Pro lie Arg Arg Lys Arg Ser Me Glu Glu Ala Val Pro Ala Val Cys 

85 90 95 

Lys Thr Arg Thr Val lie Tyr Glu lie Pro Arg Ser Gin Val Asp Pro 

100 105 110 

Thr Ser Ala Asn Phe Leu Me Trp Pro Pro Cys Val Glu Val Lys Arg 

115 120 125 

Cys Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 

130 135 140 

Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 

145 150 155 160 

Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 

165 170 175 

Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg Glu Glu Asp 

180 185 190 

Thr Gly Arg Pro Arg Glu Ser Gly Lys Lys Arg Lys Arg Lys Arg Leu 

195 200 205 

Lys Pro Thr 

210 



< 2 1 0 > 3 

< 2 1 1 > 2 7 4 0 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > ( 8 3 9 ) . . ( 1 4 2 6) 

< 2 2 3 > 

< 4 0 0 > 3 

acgcgcgccc tgcggagccc gcccaactcc ggcgagccgg gcctgcgcct actcctcctc 60 

ctcctctccc ggcggcggct gcggcggagg cgccgactcg gccttgcgcc cgccctcagg 120 

cccgcgcggg cggcgcagcg aggccccggg cggcgggtgg tggctgccag gcggctcggc 180 

cgcgggcgct gcccggcccc ggcgagcgga gggcggagcg cggcgccgga gccgagggcg 240 

cgccgcggag ggggtgctgg gccgcgctgt gcccggccgg gcggcggctg caagaggagg 300 

ccggaggcga gcgcggggcc ggcggtgggc gcgcagggcg gctcgcagct cgcagccggg 360 

gccgggccag gcgttcaggc aggtgatcgg tgtggcggcg gcggcggcgg cggccccaga 420 

ctccctccgg agttcttctt ggggctgatg tccgcaaata tgcagaatta ccggccgggt 480 

cgctcctgaa gccagcgcgg ggagcgagcg cggcggcggc cagcaccggg aacgcaccga 540 

ggaagaagcc cagcccccgc cctccgcccc ttccgtcccc accccctacc cggcggccca 600 

ggaggctccc cggctgcggc gcgcactccc tgtttctcct cctcctggct ggcgctgcct 660 

gcctctccgc actcactgct cgccgggcgc cgtccgccag ctccgtgctc cccgcgccac 720 

cctcctccgg gccgcgctcc ctaagggatg gtactgaatt tcgccgccac aggagaccgg 780 

ctggagcgcc cgccccgcgc ctcgcctctc ctccgagcag ccagcgcctc gggacgcg 838 

atg agg acc ttg get tgc ctg ctg etc etc ggc tgc gga tac etc gec 886 

Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala 

15 10 15 

cat gtt ctg gec gag gaa gec gag ate ccc cgc gag gtg ate gag agg 934 

His Val Leu Ala Glu Glu Ala Glu lie Pro Arg Glu Val Me Glu Arg 

20 25 30 

ctg gec cgc agt cag ate cac age ate egg gac etc cag cga etc ctg 982 



Leu Ala Arg Ser Gin Me His Ser lie A r g Asp Leu Gin Arg Leu Leu 

35 40 45 

gag ata gac tec gta ggg agt gag gat tct ttg gac acc age ctg aga 1030 

Glu lie Asp Ser Val Gly Ser Glu Asp Ser Leu Asp Thr Ser Leu Arg 

50 55 60 

get cac ggg gtc cac gec act aag cat gtg ccc gag aag egg ccc ctg 1078 

Ala His Gly Val His Ala Thr Lys His Val Pro Glu Lys Arg Pro Leu 

65 70 75 80 

ccc att egg agg aag aga age ate gag gaa get gtc ccc get gtc tgc 1126 

Pro lie Arg Arg Lys Arg Ser lie Glu Glu Ala Val Pro Ala Val Cys 

85 90 95 

aag acc agg acg gtc att tac gag att cct egg agt cag gtc gac ccc 1174 

Lys Thr Arg Thr Val Me Tyr Glu lie Pro Arg Ser Gin Val Asp Pro 

100 105 110 

acg tec gee aac ttc ctg ate tgg ccc ccg tgc gtg gag gtg aaa cgc 1222 

Thr Ser Ala Asn Phe Leu Me Trp Pro Pro Cys Val Glu Val Lys Arg 

115 120 125 

tgc acc ggc tgc tgc aac acg age agt gtc aag tgc cag ccc tec cgc 1270 

Cys Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 

130 135 140 

gtc cac cac cgc age gtc aag gtg g c c aag gtg gaa tac gtc agg aag 1318 

Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 

145 150 155 160 

aag cca aaa tta aaa gaa gtc cag gtg agg tta gag gag cat ttg gag 1366 

Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 

165 170 175 

tgc gec tgc gcg acc aca age ctg aat ccg gat tat egg gaa gag gac 1414 

Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg Glu Glu Asp 

180 185 190 

acg gat gtg agg t g a g g a t g a g c c g c a g c c c t 1 1 c c t g g g a c a t g g a t g t a c 1466 
Thr Asp Val Arg 

195 

atggcgtgtt acattcctga acctactatg tacggtgctt tattgecagt gtgeggtett 1526 

tgttctcctc cgtgaaaaac tgtgtccgag aacacteggg agaacaaaga gaeagtgeae 1586 

atttgtttaa tgtgacatca aagcaagtat tgtagcactc ggtgaagcag taagaagctt 1646 



ccttgtcaaa aagagagaga gagagagaga gagagaaaac 



a a a a c c a c a a a t g a c a a a a a 17 0 6 



c a a a a c g g a c t c a c a a a a a t atctaaactc g a t g a g a t g g agggtcgccc c g t g g g a t g g 17 6 6 

aagtgcagag gtctcagcag a c t g g a 1 1 1 c t g t c c g g g t g g t c a c a g g t g c 1 1 1 1 1 1 g c c 18 2 6 

gaggatgcag agcctgcttt gggaacgact ccagaggggt gctggtgggc tctgcagggc 1886 

ccgcaggaag caggaatgtc ttggaaaccg ccacgcgaac tttagaaacc acacctcctc 1946 

gctgtagtat ttaagcccat acagaaacct tcctgagagc cttaagtggt tttttttttt 2006 

gtttttgttt tttttttttt tttttttttt tttttttttt tttttttttt tacaccataa 2066 

agtgattatt aagcttcctt ttactctttg gctagctttt tttttttttt tttttttttt 2126 

tttttttaat tatctcttgg atgacattta caccgataac acacaggctg ctgtaactgt 2186 

caggacagtg cgacggtatt tttcctagca agatgcaaac taatgagatg tattaaaata 2246 

aacatggtat acctacctat gcatcatttc ctaaatgttt ctggctttgt gtttctccct 2306 

taccctgctt tatttgttaa tttaagccat tttgaaagaa ctatgcgtca accaatcgta 2366 

cgccgtccct gcggcacctg ccccagagcc cgtttgtggc tgagtgacaa cttgttcccc 2426 

gcagtgcaca cctagaatgc tgtgttccca cgcggcacgt gagatgcatt gccgcttctg 2486 

tctgtgttgt tggtgtgccc tggtgccgtg gtggcggtca ctccctctgc tgccagtgtt 2546 

tggacagaac ccaaattctt tatttttggt aagatattgt gctttacctg tattaacaga 2606 

aatgtgtgtg tgtggtttgt ttttttgtaa aggtgaagtt tgtatgttta cctaatatta 2666 

cctgttttgt atacctgaga gcctgctatg ttcttctttt gttgatccaa aattaaaaaa 2726 

a a a a t a c c a c c a a c 2 7 4 0 



< 2 1 0 > 4 

< 2 1 1 > 196 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 4 

Met Arg Thr Leu Ala Cys Leu Leu Leu Leu Gly Cys Gly Tyr Leu Ala 

15 10 15 

His V a 1 Leu Ala G 1 u G 1 u Ala G 1 u lie Pro Arg G 1 u V a 1 Me G 1 u Arg 

20 25 30 



Leu Ala Arg Ser Gin lie His Ser lie Arg Asp Leu Gin Arg Leu Leu 

35 40 45 

Glu lie Asp Ser Val Gly Ser Glu Asp Ser Leu Asp Thr Ser Leu Arg 

50 55 60 

Ala His Gly Val His Ala Thr Lys His Val Pro Glu Lys Arg Pro Leu 

65 70 75 80 

Pro lie Arg Arg Lys Arg Ser Me Glu Glu Ala Val Pro Ala Val Cys 

85 90 95 

Lys Thr Arg Thr Val lie Tyr Glu lie Pro Arg Ser Gin Val Asp Pro 

100 105 110 

Thr Ser Ala Asn Phe Leu Me Trp Pro Pro Cys Val Glu Val Lys Arg 

115 120 125 

Cys Thr Gly Cys Cys Asn Thr Ser Ser Val Lys Cys Gin Pro Ser Arg 

130 135 140 

Val His His Arg Ser Val Lys Val Ala Lys Val Glu Tyr Val Arg Lys 

145 150 155 160 

Lys Pro Lys Leu Lys Glu Val Gin Val Arg Leu Glu Glu His Leu Glu 

165 170 175 

Cys Ala Cys Ala Thr Thr Ser Leu Asn Pro Asp Tyr Arg Glu Glu Asp 

180 185 190 

Thr Asp Val Arg 

195 



< 2 1 0 > 5 

< 2 1 1 > 6 6 3 3 

< 2 1 2 > DNA 

< 2 1 3 > Homo sapiens 

< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > ( 3 9 5 ) . . ( 3 6 6 1 ) 

< 2 2 3 > 

< 4 0 0 > 5 

ttctccccgc cccccagttg ttgtcgaagt ctgggggttg ggactggacc ccctgattgc 60 

gtaagagcaa aaagcgaagg cgcaatctgg acactgggag attcggagcg cagggagttt 120 

gagagaaact tttattttga agagaccaag gttgaggggg ggcttatttc ctgacagcta 180 



1 1 1 a c 1 1 a g a g c a a a t g a 1 1 a g 1 1 1 1 a g a a g g a t g g a c t a t a a c a 1 1 g a a tcaattacaa 2 4 0 



a a c g c g g 1 1 1 1 1 g a g c c c a t t a c t g 1 1 g g a g c t a c a g g g a g a g a a a c a g g a g g a g a c t g c 3 0 0 

aagagatcat ttgggaaggc cgtgggcacg ctctttactc catgtgtggg acattcattg 360 

cggaataaca tcggaggaga agtttcccag agct atg ggg act tec cat ccg gcg 415 

Met Gly Thr Ser His Pro Ala 

1 5 

ttc ctg gtc tta ggc tgt ctt etc aca ggg ctg age eta ate etc tgc 463 

Phe Leu Val Leu Gly Cys Leu Leu Thr Gly Leu Ser Leu Me Leu Cys 

10 15 20 

cag ctt tea tta ccc tct ate ctt cca aat gaa aat gaa aag gtt gtg 511 

Gin Leu Ser Leu Pro Ser Me Leu Pro Asn Glu Asn Glu Lys Val Val 

25 30 35 

cag ctg aat tea tec ttt tct ctg aga tgc ttt ggg gag agt gaa gtg 559 

Gin Leu Asn Ser Ser Phe Ser Leu Arg Cys Phe Gly Glu Ser Glu Val 

40 45 50 55 

age tgg cag tac ccc atg tct gaa gaa gag age tec gat gtg gaa ate 607 

Ser Trp Gin Tyr Pro Met Ser Glu Glu Glu Ser Ser Asp Val Glu Me 

60 65 70 

aga aat gaa gaa aac aac age ggc ctt ttt gtg acg gtc ttg gaa gtg 655 

Arg Asn Glu Glu Asn Asn Ser Gly Leu Phe Val Thr Val Leu Glu Val 

75 80 85 

age agt gec teg gcg gee cac aca ggg ttg tac act tgc tat tac aac 703 

Ser Ser Ala Ser Ala Ala His Thr Gly Leu Tyr Thr Cys Tyr Tyr Asn 

90 95 100 

cac act cag aca gaa gag aat gag ctt gaa ggc agg cac att tac ate 751 

His Thr Gin Thr Glu Glu Asn Glu Leu Glu Gly Arg His Me Tyr Me 

105 110 115 

tat gtg cca gac cca gat gta gec ttt gta cct eta gga atg acg gat 799 

Tyr Val Pro Asp Pro Asp Val Ala Phe Val Pro Leu Gly Met Thr Asp 

120 125 130 135 

tat tta gtc ate gtg gag gat gat gat tct gec att ata cct tgt cgc 847 

Tyr Leu Val Me Val Glu Asp Asp Asp Ser Ala Me Me Pro Cys Arg 

140 145 150 

aca act gat ccc gag act cct gta acc tta cac aac agt gag ggg gtg 895 

Thr Thr Asp Pro Glu Thr Pro Val Thr Leu His Asn Ser Glu Gly Val 

155 160 165 



g t a c c t g c c 

Val Pro Ala 

170 

g t a g g g c c c 

Val Gly Pro 

185 

a c c ate c c a 

Thr He Pro 

200 

eta g a a a t g 

Leu G 1 u Met 



g t g g t c a c c 
Val Val Thr 



act t a c c c t 

Thr Ty r Pro 

250 

ate a a a g t c 

Me Lys Val 

265 

g c c a c g g t g 

Ala Thr Val 

280 

a c c a g g gag 

Thr A r g G 1 u 



a a a g g t 1 1 c 
Lys Gly Phe 



a a c c t g cat 

A s n Leu His 

330 

c c t c c c a g g 

Pro Pro Ar g 

345 

etc act gag 



tec t a c g a c 
Se r Ty r Asp 



tat ate t g t 
Ty r lie C y s 



1 1 1 a a t g 1 1 

Phe Asn Val 

205 

g a a get c 1 1 

G 1 u Ala Leu 

220 

t g t get g 1 1 

Cys Ala Val 

235 

g g a g a a g t g 

Gly Glu Val 



c c a tec ate 
Pro Se r Me 



a a a g a c a g t 

Lys Asp S e r 

285 

g t c a a a g a a 

Val Lys Glu 

300 

a 1 1 g a a ate 

Me Glu Me 

315 

g a a g t c a a a 

Glu Val Lys 



a t a tec t g g 
Me Se r T r p 



ate ace act 



age a g a c a g 

S e r A r g Gin 

1/5 

gag gee ace 

Glu Ala Thr 

190 

tat get 1 1 a 

Ty r Ala Leu 



a a a a c c g t g 
Lys Thr Val 



1 1 1 a a c a a t 

Phe Asn Asn 

240 

a a a g g c a a a 

Lys Gly Lys 

255 

a a a 1 1 g g t g 

Lys Leu Val 

270 

g g a gat t a c 

Gly Asp Ty r 



a t g a a g a a a 
Met Lys Lys 



a a a c c c a c c 

Lys Pro Thr 

320 

cat 1 1 1 g 1 1 

His Phe Val 

335 

c t g a a a a a c 

Leu Lys Asn 

350 

gat g t g g a a 



g g c 1 1 1 a a t 
Gly Phe Asn 



g t c a a a g g a 

Val Lys Gly 

195 

a a a g c a a c a 

Lys Ala Thr 

210 

tat a a g tea 

Ty r Lys Se r 

225 

gag g t g g 1 1 

Glu Val Val 



g g c ate a c a 
Gly Me Thr 



t a c act 1 1 g 

T y r Thr Leu 

275 

g a a t g t get 

Glu Cys Ala 

290 

g t c act a 1 1 

Val Thr Me 

305 

1 1 c age c a g 

Phe Se r Gin 



g t a gag g t g 
Val Glu Val 



a a t c t g act 
Asn Leu Thr 

355 

a ag a 1 1 c ag 



g g g a c c 1 1 c 

Gly Thr Phe 

180 

a a g a a g 1 1 c 

Lys Lys Phe 



tea gag c t g 
Se r Glu Leu 



g g g g a a a c g 

Gly Glu Thr 

230 

g a c c 1 1 c a a 

Asp Leu Gin 

245 

a t g c t g g a a 

Met Leu Glu 

260 

a c g g t c c c c 

Thr Val Pro 



g c c c g c c a g 
Ala Arg Gin 



t c t g t c cat 

Ser Val His 

310 

1 1 g g a a get 

Leu Glu Ala 

325 

egg gee t a c 

Arg Ala Ty r 

340 

c t g a 1 1 g a a 

Leu Me Glu 



g a a a t a a g g 



act 943 
Thr 



cag 991 
Gin 



gat 1039 

Asp 

215 

att 1087 
1 le 



tgg 1135 
Trp 



gaa 1183 
Glu 



gag 1231 
Glu 



get 1279 
Ala 

295 

gag 1327 
Glu 



g tc 1375 
Val 



cca 1423 
Pro 



aat 1471 
Asn 



tat 1519 



Leu T h r G 1 u 

360 



le Thr Thr Asp Val Glu Lys Me 

365 370 



Gin Glu 



1 e Ar g Ty r 

375 



c g a 
Ar g 



ag c 
Se r 



a a a 
L y s 



1 1 a a a g 
Leu Lys 

380 



c t g ate c g t get 
Leu Me A r g Ala 



a a g 
L y s 

385 



g a a g a a g a c ag t 
Glu Glu Asp Ser 



g g c cat 
Gly His 

390 



tat act att gta get caa aat gaa gat get gtg aag age tat act ttt 
Tyr Thr Me Val Ala Gin Asn Glu Asp Ala Val Lys Ser Tyr Thr Phe 

395 400 405 



gaa c t g 
Glu Leu 



1 1 a act 
Leu Thr 

410 



c a a 
Gin 



1 1 



Va 



c c t 
Pro 



t c a 
Se r 

415 



tec att c t g g a c 
Ser Me Leu Asp 



t tg 
L e u 

420 



g t c 
Val 



gat gat 
Asp Asp 



c a c cat 
His His 

425 



ggc 
Gly 



t c a 
Se r 



a c t 
Thr 



ggg gga 
Gly Gly 

430 



c a g 
Gin 



a c g gtg 
Thr Val 



agg 
Ar g 



t g c 
C y s 
435 



a c a get 
Thr Ala 



g a a 
Glu 



ggc 
Gly 



a c g 
Thr 

440 



c c g c 1 1 c c t gat 
Pro Leu Pro Asp 



att gag t g g a t g a t a t g c a a a gat att 
Me Glu Trp Met Me Cys Lys Asp Me 

445 450 



aag a a a 
Lys Lys 
455 



t g t aat aat gaa act tec t g g act 
Cys Asn Asn Glu Thr Ser Trp Thr 

460 



att 1 1 g gee a a c aat g t c tea a a c 
Me Leu Ala Asn Asn Val Ser Asn 

465 470 



ate ate acg gag ate cac tec cga gac agg agt acc gtg 
Me Me Thr Glu Me His Ser Arg Asp Arg Ser Thr Val 

475 480 



gag ggc c g t 
Glu Gly Arg 

485 



gtg act 1 1 c g c c a a a 
Val Thr Phe Al a Lys 

490 



gtg gag gag acc 
Val Glu Glu Thr 

495 



ate gee gtg 
Me Ala Val 



cga t g c 
Arg Cys 
500 



c t g get 
Leu Ala 



aag aat etc ctt gga get gag aac cga gag ctg aag ctg gtg get ccc 
Lys Asn Leu Leu Gly Ala Glu Asn Arg Glu Leu Lys Leu Val Ala Pro 



505 



510 



515 



a c c 
Thr 

520 



ctg c g t t c t gaa 
Leu Arg Ser Glu 



etc acg gtg get get gca gtc ctg gtg ctg ttg 
Leu Thr Val Ala Ala Ala Val Leu Val Leu Leu 

525 530 535 



gtg att gtg ate ate tea ctt att gtc ctg gtt gtc att tgg aaa cag 
Val Me Val Me Me Ser Leu Me Val Leu Val Val Me Trp Lys Gin 

540 545 550 



aaa c c g agg 



Lys Pro Arg Tyr 

555 



tat gaa 
Glu 



att cgc tgg agg gtc att gaa tea ate age ccg 
Me Arg Trp Arg Val Me Glu Ser Me Ser Pro 

560 565 



gat g g a cat 

Asp G 1 y His 

570 

tea aga tgg 

Se r Ar g Tr p 

585 

g g g t c t g g a 

G 1 y S e r G 1 y 

600 

age egg tec 

Se r Ar g Se r 



a c g g c c aga 
T h r Ala Ar g 



a t g act c a c 

Met Thr His 

650 

t g c a c c a a g 

C y s Thr L y s 

665 

g g a gat 1 1 g 

G 1 y Asp Leu 

680 

c a c c a c c c a 

His His Pro 



c c t get gat 
Pro Ala Asp 



a a t g g t g a c 

A s n G 1 y Asp 

730 

c c c a t g eta 

Pro Met Leu 

745 

tea etc tat 



g a a tat a 1 1 
Glu Tyr lie 



gag 1 1 1 c c a 
Glu Phe Pro 



g c g 1 1 1 g g g 

Ala Phe Gl y 

605 

c a a c c t g t c 

Gin Pro Val 

620 

tec a g t g a a 

S e r S e r Glu 

635 

c t g g g g c c a 

Leu G 1 y Pro 



tea g g c c c c 
Se r G 1 y Pro 



g t c a a c tat 

Val As n Tyr 

685 

gag a a g c c a 

Glu L y s Pro 

700 

g a a age a c a 

Glu Se r Thr 

715 

t a c a t g g a c 

Tyr Met Asp 



g a a a g g a a a 
Glu Ar g L y s 



gat c g t c c a 



tat g t g g a c 

Tyr Val Asp 

575 

aga gat g g a 

Ar g Asp G 1 y 

590 

a a g g t g g 1 1 

Lys Val Val 



a t g a a a g 1 1 
Met Lys Val 



a a a c a a get 

Lys Gin Ala 

640 

cat 1 1 g a a c 

His Leu As n 

655 

a 1 1 t a c ate 

lie Tyr lie 

670 

1 1 g cat a a g 

Leu His Lys 



a a g a a a gag 
Lys Lys Glu 



egg age tat 

Ar g Se r Tyr 

720 

a t g a a g c a g 

Met Lys Gin 

735 

gag g 1 1 t c t 

Glu Val Ser 

750 

gee tea tat 



c c g a t g c a g 
Pro Met Gin 



eta g t g c 1 1 

Leu Val Leu 

595 

g a a g g a a c a 

Glu Gly Thr 

610 

g c a g t g a a g 

Ala Val Lys 

625 

etc a t g t c t 

Leu Met Ser 



a 1 1 g t a a a c 
Me Val As n 



ate a c a gag 

He Thr Glu 

675 

a a t a g g gat 

As n Ar g Asp 

690 

c t g gat ate 

Leu Asp lie 

705 

g 1 1 a 1 1 1 1 a 

Val Me Leu 



get gat act 
Ala Asp Thr 



a a a tat tec 
Lys Tyr Ser 

755 

a a g a a g a a a 



c t g c c t tat 

Leu Pro Tyr 

580 

g g t egg g t c 

Gly Ar g Val 



gee tat g g a 
Ala Tyr Gly 



a t g eta a a a 

Met Leu Lys 

630 

g a a c t g a a g 

Glu Leu Lys 

645 

1 1 g c t g g g a 

Leu Leu Gly 

660 

tat t g c 1 1 c 

Tyr C y s Phe 



age 1 1 c c t g 
Ser Phe Leu 



1 1 1 g g a 1 1 g 

Phe Gly Leu 

710 

t c t 1 1 1 g a a 

Ser Phe Glu 

725 

a c a c a g tat 

Thr Gin Tyr 

740 

g a c ate c a g 

Asp lie Gin 



t c t a t g 1 1 a 



gac 2143 
As p 



t tg 2 19 1 

Leu 



tta 2239 
L e u 

6 15 

c c c 2 2 8 7 

Pro 



ata 2335 
I le 



gec 2383 
Ala 



tat 2431 
T y r 



age 2479 

S e r 

695 

a a c 2 5 2 7 
As n 



a a c 2 5 7 5 
As n 



gtc 2623 
Val 



aga 2671 
A r g 



gac 2719 



Ser Leu Tyr Asp Arg Pro Ala Ser Tyr Lys Lys Lys Ser Met Leu Asp 

760 765 770 775 



t c a 
Se r 



g a a 
Glu 



g t c 
Val 



a a a 
L y s 



a a c 
As n 

780 



c t c 
L e u 



c 1 1 tea 
Leu Ser 



g a t 
As p 



gat a a c 
Asp As n 

785 



t c a 
Se r 



g a a g g c 
Glu Gly 



c 1 1 act 
Leu Th r 

790 



1 1 a 1 1 g gat 1 1 g 1 1 g age 1 1 c a c c tat c a a g 1 1 g c c c g a 

Phe Thr Ty r Gin Val Al a Arg 

800 



Leu Leu Asp Leu Leu Ser 

795 



g g a a t g gag 
Gly Met Glu 

805 



1 1 1 

Phe 



1 1 g get 
Leu Ala 

810 



tea a a a a a t t g t g t c 
Ser Lys A s n Cy s Val 

815 



c a c c g t gat c t g get get c g c a a c 
His Arg Asp Leu Ala Ala Arg Asn 

820 



g t c 
Val 



c t c 
L e u 

825 



c t g g c a c a a g g a 
Leu Ala Gin Gly 



a a a 
L y s 

830 



a 1 1 g t g 
lie Val 



a a g 
L y s 



a t c 
lie 



tg t 

C y s 
835 



g a c 1 1 1 
Asp Phe 



g g c c t g 
Gly Leu 



g c c a g a 
Ala Arg 

840 



g a c 
As p 



a t c 
Me 



a t g 
Me t 



c a t 
His 

845 



gat teg a a c tat 
Asp Ser Asn Tyr 



g t g 
Val 

850 



teg a a a g g c a g t 
Ser Lys Gly Ser 



a c c 
Thr 

855 



1 1 1 c t g c c c g t g 
Phe Leu Pro Val 



a a g 
L y s 

860 



a t g get c c t gag age 



T r p Met Ala Pro 



Glu Ser 

865 



ate 1 1 1 g a c a a c etc 
lie Phe Asp Asn Leu 

870 



t a c ace 
Tyr Thr 



a c a 
Thr 



c t g 
Leu 

875 



a g t gat g t c t g g 
Ser Asp Val Trp 



tc t 
Se r 

880 



tat 
Ty r 



g g c 
Gly 



att 
lie 



c t g 
Leu 



etc t g g 
Leu Trp 

885 



g ag 
Glu 



ate 1 1 1 
Me Phe 



t c c 
Se r 

890 



c 1 1 g g t 
Leu Gly 



g g c 
Gly 



a c c 
Thr 



c c t t a c 
Pro Tyr 

895 



c c c g g c 
Pro Gly 



a t g 
Met 



a t g 
Me t 

900 



g t g 
Val 



g a t 
As p 



tct 
S e r 



act ttc tac aat aag ate aag agt ggg tac egg atg 
Thr Phe Tyr Asn Lys Me Lys Ser Gly Tyr Arg Met 

905 910 915 



g c c aag c c t g a c 
Ala Lys Pro Asp 



c a c 
His 

920 



get a c c 
Ala Thr 



a g t 
Se r 



g a a 
Glu 



g t c 
Val 

925 



t a c 
Tyr 



Glu 



a t c 
I 1 e 



a t g 
Met 



g t . 
Va 

93 



a a a 
L y s 



t g c 
C y s 



tgg 
Trp 



a a c 
Asn 



a g t 
S e r 

935 



gag c c g 
Glu Pro 



g ag 
Glu 



a a g 
L y s 



a g a 
Arg 

940 



c c c tec 
Pro Ser 



ttt tac 
Phe Tyr 



c a c 
His 

945 



c t g 
L e u 



a g t 
Se r 



g a g 
Glu 



att 
Me 



g t g 
Val 

950 



g ag 
Glu 



aat ctg ctg cct gga caa tat aaa aag agt tat gaa aaa att cac ctg 
Asn Leu Leu Pro Gly Gin Tyr Lys Lys Ser Tyr Glu Lys Me His Leu 

955 960 965 



gac ttc ctg a a g agt gac cat cct get gtg gca cgc atg cgt gtg gac 
Asp Phe Leu Lys Ser Asp His Pro Ala Val Ala Arg Met Arg Val Asp 

970 975 980 



tea gac aat gca tac att ggt gtc acc tac aaa aac gag gaa gac aag 
Ser Asp Asn Ala Tyr Me Gly Val Thr Tyr Lys Asn Glu Glu Asp Lys 



985 



990 



995 



1000 



ctg aag gac tgg gag ggt ggt ctg gat gag cag aga ctg age get 
Leu Lys Asp Trp Glu Gly Gly Leu Asp Glu Gin Arg Leu Ser Ala 



1005 



1010 



gac agt ggc tac ate att cct ctg cct gac att gac cct gtc cct 
Asp Ser Gly Tyr lie lie Pro Leu Pro Asp lie Asp Pro Val Pro 



1015 



1020 



1025 



gag gag gag gac ctg ggc aag agg aac aga cac age teg cag acc 
Glu Glu Glu Asp Leu Gly Lys Arg Asn Arg His Ser Ser Gin Thr 



1030 



1035 



1040 



tct gaa gag agt gee att gag acg ggt tec age agt tec acc ttc 
Ser Glu Glu Ser Ala lie Glu Thr Gly Ser Ser Ser Ser Thr Phe 



1045 



1050 



1055 



ate aag aga gag gac gag acc att gaa gac ate gac atg atg gac 
Me Lys Arg Glu Asp Glu Thr Me Glu Asp Me Asp Met Met Asp 



060 



065 



1070 



gac ate ggc ata gac tct tea gac ctg gtg gaa gac age ttc ctg 
Asp Me Gly Me Asp Ser Ser Asp Leu Val Glu Asp Ser Phe Leu 



1075 



1080 



1085 



taactggcgg attcgagggg ttccttccac ttctggggcc acctctggat cccgttcaga 



aaaccacttt attgeaatge ggaggttgag aggaggactt ggttgatgtt 



ttcccagcca agggectegg ggagcgttct aaatatgaat gaatgggata 



aactttgtca gtgttgcctc tcgcaatgcc tcagtagcat ctcagtggtg 



ggagatagat ggataaggga ataataggee acagaaggtg aactttgtgc 



ttggtgagag tccaacagac acaatttata ctgegacaga acttcagcat tgtaattatg 



aaagagaag 



1 1 1 g a a a t g 



g t g a a g 1 1 1 



t c a a g g a c a 



taaataactc taaccaaggc tgtgtttaga ttgtattaac tatcttcttt ggacttctga 



agagaccact caatccatcc atgtacttcc ctcttgaaac ctgatgtcag ctgctgttga 



a c 1 1 1 1 1 a a a 



g a a g t g c a t g a a a a a c c a 1 1 1 1 1 g a a c c 1 1 



a a a a g g t a c t 



g g t a c t a t ag 



c a 1 1 1 1 g c t a tcttttttag t g 1 1 a a g a g a t a a a g a a t a a taattaacca accttgttta 4 2 61 

a t a g a 1 1 1 g g gtcatttaga a g c c t g a c a a c t c a 1 1 1 1 c a t a 1 1 g t a a t c t a t g 1 1 1 a t a 4 3 2 1 

atactactac tgttatcagt aatgctaaat gtgtaataat gtaacatgat ttccctccag 4381 

agaaagcaca atttaaaaca atccttacta agtaggtgat gagtttgaca gtttttgaca 4441 

tttatattaa ataacatgtt tctctataaa gtatggtaat agctttagtg aattaaattt 4501 

agttgagcat agagaacaaa gtaaaagtag tgttgtccag gaagtcagaa tttttaactg 4561 

tactgaatag gttccccaat ccatcgtatt aaaaaacaat taactgccct ctgaaataat 4621 

gggattagaa acaaacaaaa ctcttaagtc ctaaaagttc tcaatgtaga ggcataaacc 4681 

tgtgctgaac ataacttctc atgtatatta cccaatggaa aatataatga tcagcaaaaa 4/41 

gactggattt gcagaagttt tttttttttt tcttcatgcc tgatgaaagc tttggcaacc 4801 

ccaatatatg tattttttga atctatgaac ctgaaaaggg tcagaaggat gcccagacat 4861 

cagcctcctt ctttcacccc ttaccccaaa gagaaagagt ttgaaactcg agaccataaa 4921 

gatattcttt agtggaggct ggatgtgcat tagcctggat cctcagttct caaatgtgtg 4981 

tggcagccag gatgactaga tcctgggttt ccatccttga gattctgaag tatgaagtct 5041 

g a g g g a a a c c a g a g t c t g t a 1 1 1 1 1 c t a a a c t c c c t g g c t g 1 1 c t g a t c g g c c a g 1 1 1 1 c 5 10 1 

ggaaacactg acttaggttt caggaagttg ccatgggaaa caaataattt gaactttgga 5161 

acagggttgg aattcaacca cgcaggaagc ctactattta aatccttggc ttcaggttag 5221 

tgacatttaa tgccatctag ctagcaattg cgaccttaat ttaactttcc agtcttagct 5281 

gaggctgaga aagctaaagt ttggttttga caggttttcc aaaagtaaag atgctacttc 5341 

ccactgtatg ggggagattg aactttcccc gtctcccgtc ttctgcctcc cactccatac 5401 

cccgccaagg aaaggcatgt acaaaaatta tgcaattcag tgttccaagt ctctgtgtaa 5461 

ccagctcagt gttttggtgg aaaaaacatt ttaagtttta ctgataattt gaggttagat 5521 

gggaggatga attgtcacat ctatccacac tgtcaaacag gttggtgtgg gttcattggc 5581 

attctttgca atactgctta attgctgata ccatatgaat gaaacatggg ctgtgattac 5641 

tgcaatcact gtgctatcgg cagatgatgc tttggaagat gcagaagcaa taataaagta 5701 



cttgactacc tactggtgta atctcaatgc a a g c c c c a a c 1 1 1 c 1 1 a t c c a a c 1 1 1 1 1 c a 5 7 61 

tagtaagtgc gaagactgag ccagattggc caattaaaaa cgaaaacctg actaggttct 5821 

gtagagccaa ttagacttga aatacgtttg tgtttctaga atcacagctc aagcattctg 5881 

tttatcgctc actctccctt gtacagcctt attttgttgg tgctttgcat tttgatattg 5941 

ctgtgagcct tgcatgacat catgaggccg gatgaaactt ctcagtccag cagtttccag 6001 

tcctaacaaa tgctcccacc tgaatttgta tatgactgca tttgtgggtg tgtgtgtgtt 6061 

ttcagcaaat tccagatttg tttccttttg gcctcctgca aagtctccag aagaaaattt 6121 

gccaatcttt cctactttct atttttatga tgacaatcaa agccggcctg agaaacacta 6181 

tttgtgactt tttaaacgat tagtgatgtc cttaaaatgt ggtctgccaa tctgtacaaa 6241 

atggtcctat ttttgtgaag agggacataa gataaaatga tgttatacat caatatgtat 6301 

atatgtattt ctatatagac ttggagaata ctgccaaaac atttatgaca agctgtatca 6361 

ctgccttcgt ttatattttt ttaactgtga taatccccac aggcacatta actgttgcac 6421 

ttttgaatgt ccaaaattta tattttagaa ataataaaaa gaaagatact tacatgttcc 6481 

caaaacaatg gtgtggtgaa tgtgtgagaa aaactaactt gatagggtct accaatacaa 6541 

aatgtattac gaatgcccct gttcatgttt ttgttttaaa acgtgtaaat gaagatcttt 6601 

atatttcaat aaatgatata taatttaaag tt 6633 



< 2 1 0 > 6 

< 2 1 1 > 1089 

< 2 1 2 > PRT 

< 2 1 3 > Homo sapiens 

< 4 0 0 > 6 

Met Gly Thr Ser His Pro Ala Phe Leu Val Leu Gly Cys Leu Leu Thr 

15 10 15 

Gly Leu Ser Leu lie Leu Cys Gin Leu Ser Leu Pro Ser Me Leu Pro 

20 25 30 

Asn Glu Asn Glu Lys Val Val Gin Leu Asn Ser Ser Phe Ser Leu Arg 

35 40 45 

Cys Phe Gly Glu Ser Glu Val Ser Trp Gin Tyr Pro Met Ser Glu Glu 



50 



55 



60 



Glu Ser Ser Asp V a 1 Glu Me A r g Asn Glu Glu Asn Asn Ser Gly Leu 

65 70 75 80 

Phe Val Thr Val Leu Glu Val Ser Ser Ala Ser Ala Ala His Thr Gly 

85 90 95 

Leu Tyr Thr Cys Tyr Tyr Asn His Thr Gin Thr Glu Glu Asn Glu Leu 

100 105 110 

Glu Gly A r g His lie Tyr Me Tyr Val Pro Asp Pro Asp Val Ala Phe 

115 120 125 

Val Pro Leu Gly Met Thr Asp Tyr Leu Val lie Val Glu Asp Asp Asp 

130 135 140 

Ser Ala lie Me Pro Cys A r g Thr Thr Asp Pro Glu Thr Pro Val Thr 

145 150 155 160 

Leu His Asn Ser Glu Gly Val Val Pro Ala Ser Tyr Asp Ser A r g Gin 

165 170 175 

Gly Phe Asn Gly Thr Phe Thr Val Gly Pro Tyr Me Cys Glu Ala Thr 

180 185 190 

Val Lys Gly Lys Lys Phe Gin Thr lie Pro Phe Asn Val Tyr Ala Leu 

195 200 205 

Lys Ala Thr Ser Glu Leu Asp Leu Glu Met Glu Ala Leu Lys Thr Val 

210 215 220 

Tyr Lys Ser Gly Glu Thr Me Val Val Thr Cys Ala Val Phe Asn Asn 

225 230 235 240 

Glu Val Val Asp Leu Gin Trp Thr Tyr Pro Gly Glu Val Lys Gly Lys 

245 250 255 

Gly Me Thr Met Leu Glu Glu Me Lys Val Pro Ser Me Lys Leu Val 

260 265 270 

Tyr Thr Leu Thr Val Pro Glu Ala Thr Val Lys Asp Ser Gly Asp Tyr 

275 280 285 

Glu Cys Ala Ala Arg Gin Ala Thr Arg Glu Val Lys Glu Met Lys Lys 

290 295 300 



Val Thr Me Ser Val His Glu Lys Gly Phe Me Glu Me Lys Pro Thr 

305 3 10 315 3 20 



P h e S e r Gin Leu G 1 u Ala V a 1 As n Leu His G 1 u V a 1 L y s His P h e V a 1 



25 



33' 



*) *) c 

0 0 D 



Val Glu Val Arg Ala Tyr Pro Pro Pro Arg lie Ser Trp Leu Lys Asn 

340 345 350 



Asn Leu Thr Leu lie Glu Asn Leu Thr Glu lie Thr Thr Asp Val Glu 

355 360 365 



Lys lie Gin Glu lie Arg Tyr Arg Ser Lys Leu Lys Leu lie Arg Ala 

370 375 380 



Lys Glu Glu Asp Ser Gly His Tyr Thr lie Val Ala Gin Asn Glu Asp 

385 390 395 400 

Ala Val Lys Ser Tyr Thr Phe Glu Leu Leu Thr Gin Val Pro Ser Ser 

405 410 415 



lie Leu Asp Leu Val Asp Asp His His Gly Ser Thr Gly Gly Gin Thr 



420 



425 



43 



Val Arg Cys Thr Ala Glu Gly Thr Pro Leu Pro Asp lie Glu Trp Met 

435 440 445 

lie Cys Lys Asp lie Lys Lys Cys Asn Asn Glu Thr Ser Trp Thr lie 

450 455 460 

Leu Ala Asn Asn Val Ser Asn Me lie Thr Glu lie His Ser Arg Asp 

465 470 475 480 

Arg Ser Thr Val Glu Gly Arg Val Thr Phe Ala Lys Val Glu Glu Thr 

485 490 495 

lie Ala Val Arg Cys Leu Ala Lys Asn Leu Leu Gly Ala Glu Asn Arg 

500 505 510 

Glu Leu Lys Leu Val Ala Pro Thr Leu Arg Ser Glu Leu Thr Val Ala 

515 520 525 

Ala Ala Val Leu Val Leu Leu Val lie Val lie lie Ser Leu lie Val 

530 535 540 

Leu Val Val lie Trp Lys Gin Lys Pro Arg Tyr Glu lie Arg Trp Arg 

545 550 555 560 

Val lie Glu Ser lie Ser Pro Asp Gly His Glu Tyr lie Tyr Val Asp 

565 570 575 



Pro Met Gin Leu Pro Tyr Asp Ser Arg Trp Glu Phe Pro Arg Asp Gly 

580 585 590 



Leu V a 1 Leu G 1 y A r g V a 1 Leu G 1 y S e r G 1 y Ala P h e G 1 y L y s V a 1 V a 1 

595 600 605 

Glu Gly Thr Ala Tyr Gly Leu Ser A r g Ser Gin Pro V a 1 Met Lys Val 

610 615 620 

Ala Val Lys Met Leu Lys Pro Thr Ala Arg Ser Ser Glu Lys Gin Ala 

625 630 635 640 

Leu Met Ser Glu Leu Lys Me Met Thr His Leu Gly Pro His Leu Asn 

645 650 655 

lie Val Asn Leu Leu Gly Ala Cys Thr Lys Ser Gly Pro lie Tyr lie 

660 665 670 

lie Thr Glu Tyr Cys Phe Tyr Gly Asp Leu Val Asn Tyr Leu His Lys 

6/5 680 685 

Asn Arg Asp Ser Phe Leu Ser His His Pro Glu Lys Pro Lys Lys Glu 

690 695 700 

Leu Asp lie Phe Gly Leu Asn Pro Ala Asp Glu Ser Thr Arg Ser Tyr 

705 710 715 720 

Val lie Leu Ser Phe Glu Asn Asn Gly Asp Tyr Met Asp Met Lys Gin 

725 730 735 

Ala Asp Thr Thr Gin Tyr Val Pro Met Leu Glu Arg Lys Glu Val Ser 

740 745 750 

Lys Tyr Ser Asp lie Gin Arg Ser Leu Tyr Asp Arg Pro Ala Ser Tyr 

755 760 765 

Lys Lys Lys Ser Met Leu Asp Ser Glu Val Lys Asn Leu Leu Ser Asp 

770 775 780 

Asp Asn Ser Glu Gly Leu Thr Leu Leu Asp Leu Leu Ser Phe Thr Tyr 

785 790 795 800 

Gin Val Ala Arg Gly Met Glu Phe Leu Ala Ser Lys Asn Cys Val His 

805 810 815 

Arg Asp Leu Ala Ala Arg Asn Val Leu Leu Ala Gin Gly Lys lie Val 

820 825 830 

Lys lie Cys Asp Phe Gly Leu Ala Arg Asp lie Met His Asp Ser Asn 

835 840 845 



Tyr Val Ser Lys Gly Ser Thr Phe Leu Pro Val Lys Trp Met Ala Pro 



850 



855 



860 



Glu Ser lie Phe Asp Asn Leu Tyr Thr Thr Leu Ser Asp Val Trp Ser 

865 870 875 880 

Tyr Gly lie Leu Leu Trp Glu Me Phe Ser Leu Gly Gly Thr Pro Tyr 

885 890 895 

Pro Gly Met Met Val Asp Ser Thr Phe Tyr Asn Lys lie Lys Ser Gly 

900 905 910 

Tyr A r g Met Ala Lys Pro Asp His Ala Thr Ser Glu Val Tyr Glu lie 

915 920 925 

Met Val Lys Cys Trp Asn Ser Glu Pro Glu Lys A r g Pro Ser Phe Tyr 

930 935 940 

His Leu Ser Glu lie Val Glu Asn Leu Leu Pro Gly Gin Tyr Lys Lys 

945 950 955 960 

Ser Tyr Glu Lys lie His Leu Asp Phe Leu Lys Ser Asp His Pro Ala 

965 970 975 

Val Ala A r g Met A r g Val Asp Ser Asp Asn Ala Tyr lie Gly Val Thr 

980 985 990 

Tyr Lys Asn Glu Glu Asp Lys Leu Lys Asp Trp Glu Gly Gly Leu Asp 

995 1000 1005 

Glu Gin A r g Leu Ser Ala Asp Ser Gly Tyr lie lie Pro Leu Pro 

1010 1015 1020 

Asp lie Asp Pro Val Pro Glu Glu Glu Asp Leu Gly Lys Arg Asn 

1025 1030 1035 

Arg His Ser Ser Gin Thr Ser Glu Glu Ser Ala lie Glu Thr Gly 

1040 1045 1050 

Ser Ser Ser Ser Thr Phe lie Lys Arg Glu Asp Glu Thr lie Glu 

1055 1060 1065 

Asp lie Asp Met Met Asp Asp lie Gly lie Asp Ser Ser Asp Leu 

1070 1075 1080 



Val Glu Asp Ser Phe Leu 

1085 



< 2 1 0 > 7 

< 2 1 1 > 1596 



< 2 1 2 > DNA 

< 2 1 3 > Artificial 



< 2 2 0 > 

< 2 2 3 > a human soluble PDGFR- alpha c DNA 



< 2 2 0 > 

< 2 2 1 > CDS 

< 2 2 2 > (1) . . (1596) 

< 2 2 3 > 



< 4 0 0 > 7 
a t g g g g act 
Met Gly Thr 

1 

g g g c t g age 
Gly Leu Se r 



a a t g a a a a t 

As n G 1 u As n 

35 

t g c 1 1 1 g g g 

C y s Ph e Gly 

50 

gag age tec 

G 1 u Se r Se r 

65 

1 1 1 g t g a c g 

Phe Val Thr 



1 1 g t a c act 
Leu Ty r Thr 



g a a g g c a g g 

G 1 u Gly Ar g 

115 

g t a c c t eta 

Val Pro Leu 

130 

t c t gee a 1 1 

Se r Ala lie 



tec cat c c g 

Se r His Pro 

5 

eta ate etc 

Leu lie Leu 

20 

g a a a a g g 1 1 

Glu Lys Val 



gag a g t g a a 
Glu S e r Glu 



gat g t g g a a 

Asp Val Glu 

70 

g t c 1 1 g g a a 

Val Leu Glu 

85 

t g c tat t a c 

C y s Ty r Ty r 

100 

c a c a 1 1 t a c 

His lie Ty r 



g g a a t g a c g 
Gly Met Thr 



a t a c c t t g t 
lie Pro C y s 



g c g 1 1 c c t g 
Ala Phe Leu 



t g c c a g c 1 1 

C y s Gin Leu 

25 

g t g c a g c t g 

Val Gin Leu 

40 

g t g age t g g 

Val Se r Tr p 

55 

ate ag a a a t 

Me Ar g As n 



g t g age a g t 
Val Se r Se r 



a a c c a c act 

As n His Thr 

105 

ate tat g t g 

lie Tyr Val 

120 

gat tat 1 1 a 

Asp Tyr Leu 

135 

c g c a c a act 

Ar g Thr Thr 



g t c 1 1 a g g c 

Val Leu Gly 

10 

tea 1 1 a c c c 

Se r Leu Pro 



a a t tea tec 
As n Se r Se r 



c a g t a c c c c 

Gin Tyr Pro 

60 

g a a g a a a a c 

Glu Glu As n 

75 

g c c teg g c g 

Ala Se r Ala 

90 

c ag a c a g a a 

Gin Thr Glu 



c c a g a c c c a 
Pro Asp Pro 



g t c ate g t g 
Val lie Val 

140 

gat c c c gag 
Asp Pro Glu 



t g t c 1 1 etc 

C y s Leu Leu 

15 

t c t ate c 1 1 

Se r Me Leu 

30 

1 1 1 t c t c t g 

Phe S e r Leu 

45 

a t g t c t g a a 

Met Se r Glu 



a a c age g g c 
A s n S e r Gly 



gee c a c a c a 

Ala His Thr 

95 

gag a a t gag 

Glu A s n Glu 

110 

gat g t a g c c 

Asp Val Ala 

125 

gag gat gat 

Glu Asp Asp 



act c c t g t a 
Thr Pro Val 



a c a 4 8 

Thr 



c c a 9 6 

Pro 



a g a 14 4 

A r g 



gaa 192 
Glu 



ctt 240 
L e u 

80 

ggg 288 
Gly 



ctt 336 
Leu 



ttt 384 
Phe 



gat 432 
Asp 



acc 480 
Thr 



145 

1 1 a c a c a a c 
Leu His A s n 



g g c 1 1 1 a a t 
Gly Phe As n 



g t c a a a g g a 

Val Lys Gly 

195 

a a a g c a a c a 

Lys Ala Thr 

210 

tat a a g tea 

Ty r Lys S e r 

225 

gag g t g g 1 1 

G 1 u Val Val 



g g c ate a c a 
Gly lie Thr 



t a c act 1 1 g 

Ty r Thr Leu 

275 

g a a t g t get 

G 1 u C y s Ala 

290 

g t c act a 1 1 

Val Thr lie 

305 

1 1 c age c ag 

Phe Se r Gin 



g t a gag g t g 
Val Glu Val 



150 

agt gag ggg 

Se r Glu Gly 

165 

ggg a c c 1 1 c 

Gly Thr Phe 

180 

a a g a a g 1 1 c 

Lys Lys Phe 



tea gag c t g 
Se r Glu Leu 



ggg g a a a c g 

Gly Glu Thr 

230 

g a c c 1 1 c a a 

Asp Leu Gin 

245 

a t g c t g g a a 

Met Leu Glu 

260 

a c g g t c c c c 

Thr Val Pro 



g c c c g c c a g 
Ala A r g Gin 



t c t g t c cat 

Ser Val His 

310 

1 1 g g a a get 

Leu Glu Ala 

325 

egg g c c t a c 

Ar g Ala Ty r 

340 



g t g g t a c c t 
Val Val Pro 



act g t a ggg 

Thr Val Gly 

185 

c a g a c c ate 

Gin Thr lie 

200 

gat eta g a a 

Asp Leu Glu 

215 

a 1 1 g t g g t c 

Me Val Val 



t g g act t a c 
Tr p Thr Ty r 



g a a ate a a a 

Glu lie Lys 

265 

gag gee a c g 

Glu Ala Thr 

280 

get ace a g g 

Ala Thr Ar g 

295 

gag a a a g g t 

Glu Lys Gly 



g t c a a c c t g 
Val As n Leu 



c c a c c t c c c 
Pro Pro Pro 

345 



155 

g c c tec t a c 

Ala Ser T y r 

170 

c c c tat ate 

Pro Ty r lie 



c c a 1 1 1 a a t 
Pro Phe As n 



a t g g a a get 

Met Glu Ala 

220 

ace t g t get 

Thr C y s Ala 

235 

c c t g g a g a a 

Pro Gly Glu 

250 

g t c c c a tec 

Val Pro Ser 



g t g a a a g a c 
Val Lys Asp 



gag g t c a a a 

Glu Val Lys 

300 

1 1 c a 1 1 g a a 

Phe lie Glu 

315 

cat g a a g t c 

His Glu Val 

330 

a g g a t a tec 

Ar g Me Ser 



g a c age a g a 

Asp Ser Ar g 

175 

t g t gag gee 

C y s Glu Ala 

190 

g 1 1 tat get 

Val Ty r Ala 

205 

c 1 1 a a a ace 

Leu Lys Thr 



g 1 1 1 1 1 a a c 
Val Phe Asn 



g t g a a a g g c 

Val Lys Gly 

255 

ate a a a 1 1 g 

Me Lys Leu 

270 

agt g g a gat 

Ser Gly Asp 

285 

g a a a t g a a g 

Glu Met Lys 



ate a a a c c c 
Me Lys Pro 



a a a cat 1 1 1 
Lys His Phe 

335 

t g g c t g a a a 
T r p Leu Lys 

350 



160 

cag 528 
Gin 



a c c 5 7 6 

Thr 



tta 624 
Leu 



gtg 672 
Val 



aat 720 

Asn 

240 

a a a 7 6 8 

L y s 



gtg 816 
Val 



tac 864 
T y r 



aaa 912 
L y s 



ace 960 
Thr 

320 

g 1 1 1008 
Val 



a a c 10 5 6 
Asn 



a a t c t g act 

As n Leu Th r 

355 

a a g a 1 1 c a g 

L y s lie Gin 

370 

a a g g a a g a a 

L y s G 1 u G 1 u 

385 

get g t g a a g 

Ala Va 1 Ly s 



a 1 1 c t g g a c 
lie Leu Asp 



g t g a g g t g c 

Val Arg Cys 

435 

a t a t g c a a a 

Me Cys L y s 
450 

1 1 g g c c a a c 

Leu Ala A s n 

465 

a g g a g t a c c 

Arg Se r Th r 



ate g c c g t g 
Me Ala Val 



gag c t g a a g 
G 1 u Leu L y s 

515 

g a c gat g a c 
Asp Asp Asp 

530 



c t g a 1 1 g a a 
Leu Me G 1 u 



g a a a t a a g g 
G 1 u Me Arg 



g a c a g t g g c 

Asp Se r G 1 y 

390 

age tat act 

S e r T y r T h r 

405 

1 1 g g t c gat 

Leu Val Asp 

420 

a c a get g a a 

Th r Ala Glu 



gat a 1 1 a a g 
Asp Me L y s 



a a t g t c tea 

Asn Val Se r 

470 

g t g gag g g c 

Val Glu Gly 

485 

c g a t g c c t g 

Arg Cys Leu 
500 

c t g g t g get 

Leu Val Ala 



a a g 
L y s 



a a t etc act 

Asn Leu Th r 

360 

tat c g a age 

Ty r Arg Se r 

375 

cat tat act 

His Ty r Th r 



1 1 1 g a a c t g 
Ph e Glu Leu 



gat c a c cat 

Asp His His 

425 

g g c a c g c c g 

Gly Th r Pro 

440 

a a a t g t a a t 

L y s Cys Asn 
455 

a a c ate ate 

Asn Me Me 



c g t g t g act 
Arg Val Th r 



get a a g a a t 
Ala L y s Asn 

505 

c c c ace c t g 
Pro Th r Leu 

520 



gag ate a c c 
Glu Me Thr 



a a a 1 1 a a ag 

L y s Leu L y s 

380 

a 1 1 g t a get 

Me Val Ala 

395 

1 1 a act c a a 

Leu Thr Gin 

410 

g g c tea act 

Gly Se r Thr 



c 1 1 c c t gat 
Leu Pro Asp 



a a t g a a act 

Asn Glu Thr 

460 

acg gag ate 

Thr Glu Me 

475 

1 1 c gee a a a 

Phe Ala Ly s 

490 

etc c 1 1 g g a 

Leu Leu Gly 



c g t t c t g a a 
Arg Se r Glu 



act gat g t g 

Thr Asp Val 

365 

c t g ate c g t 

Leu Me Arg 



c a a a a t g a a 
Gin Asn Glu 



g 1 1 c c t tea 

Val Pro Se r 

415 

g g g g g a c a g 

Gly Gly Gin 

430 

a 1 1 gag t g g 

Me Glu T r p 

445 

tec t g g act 

Se r T r p Thr 



c a c tec c g a 
His Se r Arg 



g tg gag gag 

Val Glu Glu 

495 

get gag a a c 

Ala Glu Asn 

510 

g a c t a c a a g 

Asp Ty r L y s 

525 



g aa 1104 
Glu 



get 1152 
Ala 



gat 1200 

As p 

400 

tec 1248 
S e r 



acg 1296 
Thr 



atg 1344 
Met 



att 1392 
I le 



g a c 14 4 0 

As p 

480 

acc 1488 
Thr 



c g a 15 3 6 
A r g 



g a c 15 8 4 
As p 



1596 



< 2 1 0 > 8 



< 2 1 1 > 532 

< 2 1 2 > PRT 

< 2 1 3 > Artificial 



< 2 2 0 > 

< 2 2 3 > a human soluble PDGFR - a 1 p h a 

< 4 0 0 > 8 

Met Gly Thr Ser His Pro Ala Phe Leu Val Leu Gly Cys Leu Leu Thr 

15 10 15 

Gly Leu Ser Leu lie Leu Cys Gin Leu Ser Leu Pro Ser lie Leu Pro 

20 25 30 

Asn Glu Asn Glu Lys Val Val Gin Leu Asn Ser Ser Phe Ser Leu A r g 

35 40 45 

Cys Phe Gly Glu Ser Glu Val Ser Trp Gin Tyr Pro Met Ser Glu Glu 

50 55 60 

Glu Ser Ser Asp Val Glu Me Arg Asn Glu Glu Asn Asn Ser Gly Leu 

65 70 75 80 

Phe Val Thr Val Leu Glu Val Ser Ser Ala Ser Ala Ala His Thr Gly 

85 90 95 

Leu Tyr Thr Cys Tyr Tyr Asn His Thr Gin Thr Glu Glu Asn Glu Leu 

100 105 110 

Glu Gly Arg His lie Tyr Me Tyr Val Pro Asp Pro Asp Val Ala Phe 

115 120 125 

Val Pro Leu Gly Met Thr Asp Tyr Leu Val lie Val Glu Asp Asp Asp 

130 135 140 

Ser Ala Me Me Pro Cys Arg Thr Thr Asp Pro Glu Thr Pro Val Thr 

145 150 155 160 

Leu His Asn Ser Glu Gly Val Val Pro Ala Ser Tyr Asp Ser Arg Gin 

165 170 175 

Gly Phe Asn Gly Thr Phe Thr Val Gly Pro Tyr Me Cys Glu Ala Thr 

180 185 190 

Val Lys Gly Lys Lys Phe Gin Thr Me Pro Phe Asn Val Tyr Ala Leu 

195 200 205 

Lys Ala Thr Ser Glu Leu Asp Leu Glu Met Glu Ala Leu Lys Thr Val 

210 215 220 



Tyr Lys Ser Gly Glu Thr Me Val Val Thr Cys Ala Val Phe Asn Asn 

225 230 235 240 

Glu Val Val Asp Leu Gin Trp Thr Tyr Pro Gly Glu Val Lys Gly Lys 

245 250 255 

Gly lie Thr Met Leu Glu Glu Me Lys Val Pro Ser lie Lys Leu Val 

260 265 270 

Tyr Thr Leu Thr Val Pro Glu Ala Thr Val Lys Asp Ser Gly Asp Tyr 

275 280 285 

Glu Cys Ala Ala A r g Gin Ala Thr Arg Glu Val Lys Glu Met Lys Lys 

290 295 300 

Val Thr Me Ser Val His Glu Lys Gly Phe Me Glu Me Lys Pro Thr 

305 310 315 320 



Phe Ser Gin Leu Glu Ala Val Asn Leu His Glu Val Lys His Phe Val 

325 330 335 



Val Glu Val Arg Ala Tyr Pro Pro Pro Arg lie Ser Trp Leu Lys Asn 

340 345 350 



Asn Leu Thr Leu Me Glu Asn Leu Thr Glu Me Thr Thr Asp Val Glu 

355 360 365 

Lys lie Gin Glu Me Arg Tyr Arg Ser Lys Leu Lys Leu lie Arg Ala 

370 375 380 



Lys Glu Glu Asp Ser Gly His Tyr Thr lie Val Ala Gin Asn Glu Asp 

385 390 395 400 



Ala Val Lys Ser Tyr Thr Phe Glu Leu Leu Thr Gin Val Pro Ser Ser 

405 410 415 

lie Leu Asp Leu Val Asp Asp His His Gly Ser Thr Gly Gly Gin Thr 

420 425 430 

Val Arg Cys Thr Ala Glu Gly Thr Pro Leu Pro Asp Me Glu Trp Met 

435 440 445 

Me Cys Lys Asp Me Lys Lys Cys Asn Asn Glu Thr Ser Trp Thr lie 

450 455 460 

Leu Ala Asn Asn Val Ser Asn Me lie Thr Glu Me His Ser Arg Asp 

465 470 475 480 



Arg Ser Thr Val Glu Gly Arg Val Thr Phe Ala Lys Val Glu Glu Thr 

485 490 495 



lie Ala Va 1 



Arg Cys Leu Ala Lys Asn Leu Leu Gly Ala Glu Asn Arg 

500 505 510 



Glu Leu Lys Leu Val 

515 



Ala Pro Thr Leu Arg Ser 

520 



Glu Asp Tyr Lys Asp 

525 



Asp Asp Asp Lys 

530 



< 2 1 0 > 9 

< 2 1 1 > 28 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 9 

aaagatctat ggggacttcc catccggc 28 



< 2 1 0 > 10 

< 2 1 1 > 50 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 10 

ttgctagctc acttgtcatc gtcgtccttg tagtcttcag aacgcagggt 50 



< 2 1 0 > 11 

< 2 1 1 > 21 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 11 

g c a g g c t g c t g t a a c g a t g a a 21 



< 2 1 0 > 12 

< 2 1 1 > 22 

< 2 1 2 > DNA 



< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 12 

t c a c a t c t g c tgtgctgtag g a 



< 2 1 0 > 13 

< 2 1 1 > 26 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 13 

c a t g c a g a t c a t g c g g a t c a a a c c t c 



< 2 1 0 > 14 

< 2 1 1 > 24 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 14 

c a g c a a t a c c a 1 1 1 g g a a t g g a a t 



< 2 1 0 > 15 

< 2 1 1 > 24 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 15 

1 1 g a a g 1 1 c t c g g g a g t g a t a t c a 



< 2 1 0 > 16 

< 2 1 1 > 25 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 



< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 16 

c g 1 1 g g g a 1 1 c g c a g t a c c c t c a c a 



< 2 1 0 > 17 

< 2 1 1 > 19 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 17 

c g t c a a g t g c c a g c c 1 1 c a 



< 2 1 0 > 18 

< 2 1 1 > 21 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 18 

a t g c a c a c t c c a g g t g 1 1 c c t 



< 2 1 0 > 


1 9 


< 2 1 1 > 


24 


< 2 1 2 > 


DNA 


< 2 1 3 > 


Ar t i f i c i a 



< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 19 

c a c 1 1 1 g g c c a c c 1 1 g a c a c t g c g 



< 2 1 0 > 20 

< 2 1 1 > 24 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 



< 4 0 0 > 
g a g c a t 



20 

c 1 1 c g a c a a c c t c t a c a c 



2 4 



< 2 1 0 > 21 

< 2 1 1 > 25 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 21 

c c g g t a t c c a c t c 1 1 g a t c t t a 1 1 g 2 5 



< 2 1 0 > 22 

< 2 1 1 > 27 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 



< 2 1 0 > 23 

< 2 1 1 > 22 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 23 

c c t g g a g a a a c c t g c c a a g t a t 2 2 



< 2 1 0 > 24 

< 2 1 1 > 22 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

<22fl> 

< 2 2 3 > an artificially synthesized sequence 



< 4 0 0 > 
c c c t a t 



22 

c c t g g c a t g a t g g t c g a 1 1 c t 



27 



< 4 0 0 > 24 



ttgaagtcgc aggagacaac ct 2 2 



< 2 1 0 > 25 

< 2 1 1 > 26 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 25 

t g c c t g c 1 1 c a c c a c c 1 1 c t t g a t g t 2 6 



< 2 1 0 > 26 

< 2 1 1 > 30 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 



< 2 1 0 > 21 

< 2 1 1 > 35 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 21 

aagaattctt aggtgggttt taaccttttt ctttt 35 



< 2 1 0 > 28 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 



< 4 0 0 > 



26 

1 1 c a t g a g g a c c 1 1 g g c 1 1 g c c t g c 



a a g a a 



3 0 



< 4 0 0 > 
t c c a c 



28 

g c c a c t a a g c a t g t g 



20 



< 2 1 0 > 29 

< 2 1 1 > 20 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 

< 2 2 0 > 

< 2 2 3 > an artificially synthesized sequence 

< 4 0 0 > 29 

t c g a c c t g a c t c c g a g g a a t 2 0 



< 2 1 0 > 30 

< 2 1 1 > 27 

< 2 1 2 > DNA 

< 2 1 3 > Artificial 
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